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Complete protection in a single coat—10 mils thick. 


Amercoat No. 87 will cut your maintenance costs because 
one coat gives you the thickness and protection previously 
available only through the application of multiple coats. 


Amercoat No. 87 is the brand new solution to an old 
problem, for it combines the time-tested chemical and 
weather resistance of a vinyl with the extra thickness that 
was heretofore available only in conventional mastics. 


Amercoat No. 87 is easily applied with standard industrial 
spray equipment. Only one cross-spray coat, over a primed 
surface, is required for complete protection. Because 
Amercoat No. 87 is a true vinyl, it is not limited to black, 
but is available in a variety of colors. 


You can save up to 50% of your labor costs with Amercoat’s 
new vinyl mastic No. 87. We will be pleased to send 
you a bulletin describing this new coating in detail. 


Protected with 
Notice that the sharp bolt threads, welds Amercoat 87 


and sharp corners are completely 


protected with one coat of 
Amercoat No. 87—10 mils thick! 


CORPORATION 


Dept. G E 
4809 Firestone Blvd., 
South Gate, California 


EVANSTON, ILL. © KENILWORTH, NJ. © JACKSONVILLE, FLA. * HOUSTON, TEX. 


Covered with 
primer only 
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Comes in seamless tubing, pipe and 
extruded tubing — as well as other 
standard wrought mill forms. 


Now comes NIONEL 


New Inco Nickel Alloy Have you heard about Nionel? 
to withstand hot acids It’s Inco’s new nickel-chromium al- 


loy, containing molybdenum and cop- 


and oxidizing per, designed to withstand corrosive 


conditions of unusual severity. 


chemicals Nionel brings you outstanding re- 


sistance to certain hot acids — sulfuric, 


sulfurous, nitric and phosphoric acids. 
2 4 It resists such oxidizing chemicals as 


nitrates and cupric, ferric and mercuric 
salts (except chlorides). It is highly 
3 4 resistant to most organic acids as well 


as to general corrosion, pitting and 


stress-corrosion cracking by sea water 
H.S0; and other chloride-containing waters. 


a N 0 . NCO, Nickel Alloys 


TRADE MARK 


Where can Nionel be used? To 
handle sulfuric acid in many chemical 
processes and in petroleum refineries, 
detergent plants, rayon production and 
ore treatment. To handle sulfurous 
gases and condensates and pulp diges- 
ter cooking liquors. In equipment for 
phosphoric acid production. In heat 
exchangers using chloride-containing 
cooling waters. And many other appli- 
cations. 

What forms are available? All 
standard mill forms, including plate, 
seamless condenser tubing, pipe and 
extruded tubing. 

In Nionel you have an important 
new ally in the battle against difficult 
corrosive conditions. So learn all about 
it. The new booklet “Introduction to 
Nionel” describes composition, physi- 
cal and chemical properties, suggested 
applications. Write for your free copy. 


The International Nickel Company, Inc. 
67 Wall Street New York 5, N. Y. 


many more Nionel ... for strong corrosives 
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announcing 


GALVOMAG 


Dow’s new high potential anode 
cuts cost of corrosion protection = 


intergra: 
the lowe 
steel he 
Heat tre 

corr 


4, new GALVOMAG anodes do the job of 5 conventional anodes 
... to reduce your original investment and installation cost, too 


Let’s take a new look at cathodic protection. Dow’s new In addition, economical protection in high resistivity soils 
high potential anode, called GaLvomac*, has 25% more can now be achieved. GALVOMAG’s greater current ouiput 
current output than conventional anodes. extends its use into ranges previously impractical for 

magnesium anodes. 
To put it another way—4 anodes now do the work of 5 ’ -stri : : facts a 
oy] é "} anodes now do the of. Your Dow anode distributor is ready with all the tacts | Non-Memb. 
OW Non-Memb« 
Libraries o 


labor will go down in proportion. CHEMICAL COMPANY, Midland, Michigan. *Trademark } and Publ 
tates an 

DISTRIBUTORS: ANTI-CORROSION MFG. CO., Atlanta, Georgia * CATHODIC PROTECTION SERVICE, Houston, Texas * CORROSION SERVICES INCORPORATED, Tulsa, Oklahoma ae Men 
ELECTRO-RUSTPROOFING CORP., Belleville, N.J. © ROYSTON LABORATORIES, INC., Blawnox, Pa. © STUART STEEL PROTECTION CORP., Kenilworth, N.J. ¢ THE VANODE CO., Pasadena, Califoriio. : mite ie, 


Foreign re! 


It’s easy to see why your installation costs in time and and figures on GALVomaAG. Call him today. THE 


you can depend on DOW MAGNESIUM ANODES 
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THIS MONTH’S COVER—The upper diagonal 
half of this illustration shows a heat treating 


furnace us 


sed to treat stainless steels to reduce 


intergranular corrosion (such as that shown in 


the lower 


steel head 


half) of a Type 316 cast stainless 
removed from acetic acid service. 


Heat treatment may reduce the tendency of 


corro 


co 


ives to attack grain boundaries. 


Ww 


EDITORIAL STAFF 


Ivy M. ParKER—Editor 


ditorial Review Committee 


HuR W. Tracy—Chairman 
Joun W. NEE 
V. B. PIKE 
S. TRESEDER 


RRESPONDENTS 


I. S. Levinson—Non-Ferrous Metals 
H. O. TeepLE—Pulp, Paper, 


Mining and Food 


J. J. Hatsic—Ferrous Metals 


L. W 


F. E. 


Ewinc, Jr.—Petroleum 
Production and Pipe Lines 


KuLMAN—Power 


Freo M. ReiInHART—Light Metals 


CF. 


Pocacar—Petroleum Refining 


Epwarp J. Doyte—Tele phone, 


R. Me 


Telegraph, Radio 
FaRLAND—Non-Metals 


S. K. Copsurn—Trransportation 


Industry 


Kenneth W. BrRown—Fresh and Salt 


Water 


P. J. GeenErR—Chemical Industry 


BUSUNESS STAFF 


Norman E, Hamner, Managing Edi- 


ae. 


tor and Advertising "Manager 


CAMPBELL (Executive Secre- 
tary NACE) Business Man- 


ager 


GENERAL OFFICES 


1061 M & M Building, No. 1 Main St. 


Houston 2, Texas 


SUBSCRIPTION RATES (Postpaid) 
Non-Members of NACE, 12 issues 


Non-Members 


Libraries of 
and Publi 
States and 


NACE Men 

of Their 
NACE Men 
Foreign re 
or express 
U. S. for 
tered as se 
Post Office 
3, 1879, 


Corrosion | 


of NACE, Single Copies 
Educational Institutions 
Libraries in the United 

Canada, 12 issues 

ers Receive Corrosion as a Part 
Membership at No Extra Charge 


bers, Single Copies 


‘tances should be by international postal 
oney order or bank draft negotiable in the 
) equivalent amount in U, S. funds. En- 


ond class matter October 31, 1946, at the 


t Houston, Texas, under the act of March 


Indexed Regularly by Engineering Index. 


devoted entirely to corrosion 
research and control 
Published Monthly as its official journal, by the National 


Association of Corrosion Engineers, Inc., at Houston, Texas, 
U. S. A., as a permanent record of progress in corrosion control. 


May, 1955 


CONTENTS 


Directory of NACE Technical Committees 
Officers and Directors, National Association of Corrosion Engineers 


TECHNICAL SECTION 


Topic of the Month—“Hot Fence” Is Snenet Ground Bed Hazard 
By Frank E. Stetler 


A Practical Method for Cleaning and Cheralion 
Cargo Tanks Contaminated With Black Oil Residue 
By J. F. Mills, F. E. Cook and H. S. Preiser 


Advantages of Wood Lined Steel 7 in Corrosive Services 
By E. H. Bronstein 


Coating Pipelines in Place sani With Plastics 
By J. C. Watts . ee 


Strong Earth Currents Complicate Surface Potential Measurements—A Technical Note 
By David Hendrickson 


Laboratory Development of Corrosion Inhibitors 
By Loyd W. Jones and Jack P. Barrett 


Material Selection for Condenser Tubes 
By Harold A. Todhunter. 


Economic Considerations in Pipe Line Corrosion Control 
By L. G. Sharpe.... or: 
Discussions: W. H. Stewart, H. E. Waldrip, Page 51; L. F. Sherer, Page 52; 
N. K. Senatoroff, Page 53; Guy Corfield, R. D. Howell, Charles L. Woody, 
Page 55; Leonard C. Hill, N. P. Peifer, Page 56; John R. Ligon, Scott P 
Ewing, Page 57; Replies by L. G. Sharpe: Pages 53, 54, 56, 57, 58. 


High Temperature Corrosion Data—A Compilation by Technical Unit 
Committee T-5B on High Temperature Corrosion. Publication 55-6 


ERRATA: Minimizing Stress Corrosion Cracking of Cylinder Valves by M. Schussler; 
Proposed Methods for Cathodic Protection of Composite Structures by M. Unz 


NACE REGIONAL AND SECTIONAL NEWS 


Page 
Northeast Region Meeting Opens May 9 ‘ 5 Dehn Talks at Dallas 
Topics Given for Washington U. Course Pierce Discusses Masonry at Orange 
Electrolysis Committee Discussed at Toronto Permian Basin Section 
Ulmer Discusses Boiler Water at Baltimore Portland Cement Is Topic at Detroit 
Southwestern Ohio Nominates New Officers New Orleans-Baton Rouge Section New Officers 
Industrial Painters Course at Corpus Christi Carbon Anode Applications Reviewed 


oe ee Meetings and Short Courses é at Los Angeles Session 


Silicones Discussed at Corpus Christi Stress Corrosion Discussed at San Francisco 


Houston Section Social Meeting Scheduled Portland Section Meeting 
Corrosion in Home Is Houston Topic Uhlig Talks at San Diego 


TECHNICAL COMMITTEE NEWS 


Page 

Seven Committees to Meet in Houston in Task Group on Fundamentals 

October 71 HF Corrosion Group Formed 
Skinner Is Vice-Chairman of T-5B 71 Marine Coatings Use Recommendations Sought 
41 Are Present for Coatings Research Session 71 13 Companies Report on Inhibitor Screening 
Stray Current Electrolysis Report Discussed 71 Test 
Shremp Is New Head of T-1A 71 Aims of Tanker Corrosion Committee Discussed 
Scope of Prefabricated Plastic Fim Committee 72 Report Being Prepared on Concentration Cells 
T-5D on Plastic Materials of Construction Revision of Masonry Report to Be Distributed 

Plans Symposium for 1956 72 T-2C-1 Is Reorganized 


GENERAL NEWS OF CORROSION INTEREST 


Pace 
1956 Conference to Have International Flavor 70 India Plans 15-Inch Gas Line 
Fundamentals to be Stressed at Gordon AWWA Convention to be Held at Chicago 
Conference 75 AWS Spring Meeting Set June 7-10 
Sub-Zero Hardening Feature of New LP Centrifugal Pump Standard Proposed 
Stainless Alloy 75 FPVPC Appoints 10 to Corrosion Committee 
LaQue Reviews U. S. Corrosion Activities 75 Book Reviews 
Armour Report Reveals Corrosion Work 76 New Products 


INDEX TO CORROSION ABSTRACTS 
INDEX TO ADVERTISERS 128 


Copyright 1955 by the National Association of Corrosion Engineers. Reproduction of the contents, either as a 
whole or in part, is forbidden unless specific permission has been obtained from the Editor of Corrosion. 
Articles presented represent the opinions of their authors, and not necessarily those of the Editors of 
Corrosion, nor the Officers or Members of the National Association of Corrosion Engineers. Manuscripts to be 
considered for publication should be forwarded, together with illustrations, to the Editor of Corrosion, 1061 
M & M Building, Houston 2, Texas. 








































































































Technical Practices 
Committee 


H. W. Schmidt, Chairman; 
Materials Engineering 
Service Bldg. 177, Dow 
Chemical Company, Mid- 
land, Michigan. 

Cc. P. Larrabee, Vice Chair- 
man; Applied Research 
Laboratory, United States 
Steel Corporation, Mon- 
roeville, Pennsylvania. 

W. F. Fair, Jr., Vice Presi- 
dent NACE; Koppers Co., 
Inc., Tar Products Div., 
Technical Section, 15, 
Plum St., Verona, Penn- 
sylvania. 

Chairmen of T-1 through 

T-6 also are members of 

this committee. 


I-1 


W. F. Oxford, Jr., Chairman, 
Sun Oil Co., Box 2831, Beau- 
mont, Texas. 





Corrosion in Oil 
and Gas Well 
Equipment 





T-1A Corrosion in Oil and 
Gas Well Equipment, 
Los Angeles Area 

W. Schremp, Chairman, 

California Research Corp., 

Box 446, La Habra, Calif. 


Howard Lorenz, Vice Chair- 
man, Standard Oil Co., 11-C 
Camp, Taft, Califonia. 


T-1B Condensate Well Cor- 
rosion 

R. C. Buchan, Chairman, 
Humble Oil & Refining Co., 
Box 2180, Houston, Texas 

W. H. Edwards, Vice Chair- 
man, Superior Oil Company, 
400 Oil and Gas Building, 
Houston, Texas 


T-1C Sweet Oil Well Corro- 
sion 

H. E. Greenwell, Chairman, 
Atlantic Refining Co., Box 
2819, Dallas Texas 

H. E. Waldrip, Vice Chairman, 
Gulf Oil Corp., 5311 Kirby 
Dr., Houston, Texas. 


T-1D Sour Oil Well Corrosion 


J. A, Caldwell, Chairman, 
Humble Oil & Refining Co., 
Box 2180, Houston, Texas 

R. L, Elkins, Vice Chairman, 
Shell Oil Corp., Box 1509, 
Midland, Texas 

W. C. Koger, Vice Chairman, 
Cities Service Oil Company, 
Cities Service Building, Bar- 
tlesville, Okla. 


® T-1D-1 Fundamentals of 
Corrosion 

J. D. Sudbury, Chairman, Pro- 
duction Research Division, 
Development and Research 
Dept., Continental Oil Com- 
pany, Ponca City, Oklahoma 


T-1F Metallurgy 


F. J. Radd, Chairman, Conti- 
nental Oil Co., Research & 
Development Lab., Ponca 
City, Oklahoma 

F. L. Current, Vice Chairman, 
Oil Well Supply Co., Oil 
City, Pennsylvania 


Directory 





of NACE Technical 


T-1G Sulfide Stress Corro- 
sion Cracking 


R. S. Treseder, Chairman, 
Shell Development Co., 4560 
Horton St., Emeryville, 
California 

L. W. Vollmer, Vice Chair- 
man, Gulf Research & De- 
velopment Corp., Drawer 
2038, Pittsburgh, Pa. 


T-1H Oil String Casing Cor- 
rosion 


Jack L. Battle, Chairman, 
Humble Oil & Refining Co., 
Box 2180, Houston, Texas, 

R. L. Elkins, Vice Chairman, 
Shell Oil Corp., Box 1509, 
Midland, Texas, 

W. C. Koger, Vice Chairman, 
Cities Service Oil Company, 
Cities Service Building, Bar- 
tlesville, Okla. 


@ T-1H-1 Oil String Casing 
Corrosion, West Texas, 
New Mexico Area 


R. L, Elkins, Chairman, Shell 
Oil Corp., Box 1509, Midland, 
Texas. 


@ T-1H-2 Oil String Casing 
Corrosion, West Kansas 
Area 

W. C. Koger, Chairman, Cities 
Service Oil Company, Cities 
Service Building, Bartlesville 
Oklahoma. 


T-1J Oil Field Structural 
Plastics 

W. M. Thornton, Chairman, 
Atlantic Refining Co., Box 
2819, Dallas, Texas 

B. W. Bradley, Vice Ohair- 
man, Shell Oil Co., 50 West 
50th Street, New York, N. Y. 


T-1K Inhibitors For Oil 
And Gas Wells 

J. C, Spalding, Jr., Chairman, 
Sun Oil Co., Box 2880, Dal- 
las, Texas 

E. C. Greco, Vice Chairman, 
United Gas Corp., Box 1407, 
Shreveport, Louisiana 


T-1M Corrosion of Oil and 
Gas Well Producing 
Equipment in Offshore 
Installations 

D. F. Dial, Jr., Chairman, 

Pure Oil Co., Box 239, Hous- 
ton, Texas. 


T-2 


W. H. Stewart, Chairman, Sun 
Pipe Line Co., Sun Oil Co., 
San Jacinto Bldg., Beau- 
mont, Texas 

L. P. Sudrabin, Vice Chairman, 
Electro Rust-Proofing Corp., 
Box 178, Newark, New Jersey 





Pipe Line 
Corrosion 













T-2A Galvanic Anodes 


H. A. Robinson, Chairman, The 
Dow Chemical Co., 616 East 
Grove St., Midland, Michigan 


H. W. Wahilquist, Vice Chair- 
man, Ebasco Services, Inc., 
2 Rector Street, New York, 
Ns? Rs 





CORROSION—-NATIONAL ASSOCIATION OF CORROSION ENGINEERS 








T-2B Anodes For impressed 
Currents 
T. J. Maitland, Chairman, 
American Tel. & Tel. Co., 32 
Sixth Ave., New York 13, 
New York. 


T-2C Minimum Current Re- 
quirements 

L. P. Sudrabin, Chairman, 
Electro Rust-Proofing Corp., 
Box 178, Newark, New Jersey. 

R. M. Wainwright, Vice Chair- 
man, University of Illinois, 
Department of Electrical 
Engineering, Urbana. 


@ T-2C-1 Criteria for 
Cathodic Protection 

Francis W. Ringer, Chairman, 
7 Hampden Ave., Narberth, 
Pennsylvania. 


T-2D Standardization of Pro- 
cedures For Measuring 
Pipe Coating Leakage 
Conductance 

W. E. Huddleston, Chairman, 

Huddleston Engineering Co., 
Box 998, Bartlesville, Okla. 
L. F. Heverly, Vice Chairman, 


Buckeye Pipe Line Co., 137 
W. North Street, Lima, Ohio 


T-2E Internal Corrosion of 
Product Pipe Lines and 
Tanks 

Ivy M. Parker, Chairman, 


Plantation Pipe Line Co., 
Box 1743, Atlanta, Georgia 


T-2F Internal Corrosion of 
Crude Oil Pipe Lines and 
Tanks 

John C. Watts, Jr., Chairman, 
Humble Pipe Line Co., Box 
1390, Midland, Texas 

R. L. Elkins, Vice Chairman, 
Shell Oil Co., Box 1509, Mid- 
land, Texas 


T-2G Coal Tar Coatings for 
Underground Use 

T. F. P. Kelly, Chairman; Ma- 
vor-Kelly Co., 660 M & M 
Building, Houston 2, Texas 

W. F. Fair, Jr.. Vice Chair- 
man, Koppers Co., Inc., Tar 
Products Div., Box 390, West- 
field, New Jersey. 


T-2H Asphalt Type Pipe Coat- 

ings 

R. J. Schmidt, Chairman; Cali- 
fornia Research Corp., 576 
Standard Avenue, Richmond, 
Cal. 

P. E. Reynolds, Vice Chair- 
man, Pacific Gas & Electric 
Co., 245 Market St., San 
Francisco, California. 


T-2J Wrappers for Under- 
ground Pipe Line 
Coating 

Clark A. Bailey, Chairman 

Johns-Manville Sales Corp., 


22 East 40th St., New York 16, 
ie 


Oo. W. Wade, Vice Chairman, 
Transcontinental Gas Pipe 
Line Corp., Box 296, Hous- 
ton, Texas. 


T-2K Prefabricated Plastic 
Film for Pipe Line 
Coating 

R. B. Bender, Chairman, Plas- 

tic Engineering & Sales 


Corp., Box 1037, Ft. Worth, 
Texas. 


Committees 
















CS sus 


F, W. Fink, Chairman, Battelle 
Memorial Institute, 505 King 
Ave., Columbus, Ohio. 


T-3A Corrosion Inhibitors 


Robert S. Wise, Chairman, 
National Aluminate Corp,, 
6216 West 66th Place, Chi. 
eago, Ill. 

J. L. Wasco, Vice Chairman, 
The Dow Chemica! Co, 
Bldg. 438, Midland, Michigan 





T-3B Identification of Corro- 
sion Products 


A. H. Roebuck, Chairman, Pro- 
duction Research [vision, 
Continental Oil Company, 
Ponca City, Okla. 

D. A. Vaughan, Vice Chair- 
man, Battelle Memo!ial In- 
stitute, 505 King Avenue, 
Columbus, Ohio 


T-3C Annual Losses Sue to 
Corrosion 


F. N. Alquist, Chairman, The 
Dow Chemical Co., Biig 438, 
Midland, Michigan 


S. K. Coburn, Vice Chsirman, 
Association of Amprican 
Railroads, 3140 S., -deral 


St., Chicago, Ill, 


T-3D Instruments For Meas- 
uring Corrosion 

H. N. Hayward, Chairman, 
Engineering Experiment Sta- 
tion. University of Illinois 
Urbana, Illinois 

F. W. Ringer, Vice Chairman, 
7 Hampden Ave., Narberth, 
Pa. 





@ 1T-3D-1 Electrical Holiday 
Inspection of Coatings 
Lyle R. Sheppard, Chairman, 
6522 Mercer St., Houston, 

Texas. 


T-3E Railroads 

R. A. Bardwell, Chairman, 
Chicago & Eastern Illinois 
Railroad, Danville, Illinois 

G. M. Magee, Vice Chairman, 
Assoc. Amer, Railroads, 
Technology Center, Chicago 
16, Illinois 


@ T-3E-1 Corrosion of 
Railroad Tank Cars 


J. R. Spraul, Chairman, Gen- 
eral American Transporta- 
tion Corp., 300 West 165lst 
St., East Chicago, Indiana 

Cc. M. Jekot, Vice Chairman; 
Lithcote Corporation, 333 
West 40th Place, Chicago % 
Ill, 

L. R. Honnaker, Vice Chair 
man, Engineering Materials 
Group, Engineering Dept. EB. 
[, DuPont de Nemours & Co. 
Inc., Wilmington, Delaware. 


@ T-3E-2 Corrosion in 
Railroad Hopper Cars 
Robert Byrne, Chairmal, 
Assoc. Amer. Railroads, 3140 
South Federal Street, Chi 

cago 16, Illinois 





T-3F Corrosion by Hich 
Purity Water 

D. J. Depaul, Chairma: West- 
inghouse Electric Corp., Bot 
1526, Pittsburgh 30, Pa 

J. F. Eckel, Vice Chairmad 
General Electric Co. KAPL, 
Schenectady, New York 











New 


Count 
Islan: 


© T.4£ 
She. 
G. H. 
plex 


Sidne 
Massz 


© T.4B 
Elect 









Pro- 
ision, 
any, 


hair- 
1 In- 
nue, 


, The 
x 438, 


rman, 
ican 
sderal 


Meas- 


man, 
it Sta- 
linois, 


irman, 
rberth, 


liday 
gs 
irmag, 
ouston, 


rman, 
Illinois 
inois 
Lirman, 
roads, 
hicago 


, Gen- 
sporta- 
t 11st 
diana 

,irman; 
on, 333 
cago 9 


Chair- 
.terials 
ept., E. 


aware. 








Directory 





1-3G Cathodic Protection 


7, P, May, Chairman; The In- 
ternational Nickel Co., Inc., 
67 Wall St., New York, N. Y. 


1-3H Tanker Corrosion 


w. S. Quimby, Temporary 
Chairman, The Texas Co., 
135 East 42nd St.. New York, 
N. Y. 


]-4 ous 


F. E. Kulman, Chairman, Con- 
solidated Edison Co. of N. Y., 








Inc., 4 Irving Place, New 
York 3, N. Y. 
Irwin Dietze, Vice Chair- 


man, Dept. of Water & 
Power, Box 3669, Terminal 
Annex, Los Angeles, Calif. 


1-4A Effects of Electrical 
Grounding on Corro- 
sion 
Ray M. Wainwright, Chairman; 
University of Illionis, De- 
partment of Electrical Engi- 
neering, Urbana. 


1-4B Corrosion of Cable 





Sheaths 
Irwin ©. Dietze, Chairman, 
Dept. of Water & Power, 


Box 3669, Terminal Annex, 
Los Angeles, California 


D. T. Rosselle, Vice Chairman, 

Southern Bell Tel. & Tel. 
Co., 1432 Hurt Bldg., At- 
lanta, Ga. 


@ 1-4B-1 Lead and Other 
Metallic Sheaths 


T. J. Maitland, Chairman, 
American Tel. & Tel. Co., 32 
Sixth Ave., New York 13, 
New York 


© T-4B-2 Cathodic 
Protection 


R. M. Lawall, Chairman, 
Amer. Tel. & Tel. Co., 1538 
Union Commerce Bldg., 
Cleveland 14, Ohio 

J. J. Pokorny, Vice Chairman, 
Cleveland Elec. Illuminating 
Co., 75 Public Sq., Cleveland 
1, Ohio 


T-4B-3 Tests and Surveys 


. C. Howell, Chairman, Public 
Service Electric & Gas Co., 
200 Boyden Ave., Maple- 
wood, New Jersey 


D. R. Werner, Vice Chair- 
man, American Tel. & Tel. 
Co., 324 East 11th St., Kan- 
sas City, Missouri. 


a 


© T-4B-4 Protection of Pipe 
Type Cables 


H. W. Dieck, Chairman, Long 
Island Lighting Co., 250 Old 
Country Road, Mineola, Long 
Island, N. Y. 


® T-4B-5 Non-Metallic 
Sheaths and Coatings 


G. H. Hunt, Chairman, Sim- 
plex Wire & Cable Co., 79 


Sidney St., Cambridge 39, 
Massachusetts 


® T-4B-6 Stray Current 
Electrolysis 


J. Svetlik, Chairman, Northern 
Indiana Public Service Co., 
5265 Hohman Ave., Ham- 
mond, Indiana 


G. H. Cantwell, Vice Chair- 
man, indiana Bell Telephone 
Co., 240 N. Meridian St., In- 
dianapolis, Indiana. 











T-4D Corrosion By Deicing 
Salts 


M. B. Hart, Chairman, Illinois 
Bell Telephone Co., 208 West 
Washington St., Chicago 6, 
Illinois 


J. A. Temmerman, Vice Chair- 
man; City of Rochester, 242 
Main Street W., Rochester, 
New York 


T-4E Corrosion by Domestic 
Waters 


T. E. Larson, Chairman, Illi- 
nois State Water Survey, 
Box 232, Urbana, Illinois. 


T-4F Materials Selection for 
Corrosion Mitigation in 
the Utility Industry 


Robert R. Ashline, Chairman, 
Department of Water & 
Power, Box 3669, Terminal 
Annex, Los Angeles, Califor- 
nia, 


@ T-4F-1 Water Meter Cor- 
rosion 

R. W. Henke, Chairman, Bad- 

ger Meter Manufacturing 


Co., 2371 North 30th Street, 
Milwaukee 45, Wisconsin, 


T-9 


Wm. G. Ashbaugh, Chairman, 
Carbide & Carbon Chemicals 
Co., Texas City, Texas, 





Corrosion 
Problems in the 
Process 
Industries 





T-5A Chemical Manufactur- 
ing Industry 


R. I. Zimmerer, Chairman, 
Westvaco Chlor-Alkali Div., 
Food Machinery & Chemical 
Corp., Drawer 8127, Charles- 
ton 3, West Virginia 

A. C. Hamstead, Vice-Chair- 
man, Carbide & Carbon 
Chemicals Co., South Charles- 
ton, West Virginia, 


@ T-5A-1 Sulfuric Acid 


Cc. L. Bulow, Chairman, 
Bridgeport Brass Co., 30 
Grand St., Bridgeport, Conn. 


W. A. Luce, Vice Chairman, 
The Duriron Co., Box 1019, 
Dayton. Ohio 


@ T-5A-3 Acetic Acid 


H. O. Teeple, Chairman, The 
International Nickel Co., 
Inc., 67 Wall St., New York, 
New York 


@ 1-5A-4 Chlorine 


R. I. Zimmerer, Chairman, 
Westvaco Chemical Division, 
Food Machinery & Chemical 
Corp., Drawer 8127, Charles- 
ton 3, West Virginia 


Wayne Inbody, Vice-Chairman, 
Diamond Alkali Co., Box 348, 
Painesville, Ohio 


@ 1-5A-5 Nitric Acid 


J. L. English, Chairman, Oak 
Ridge National Laboratory, 
Box P, Oak Ridge, Tenn. 


J. L. McPherson, Vice Chair- 
man, No. 3 Murdock Ave., 
R. F. D. 2, Library, Pa. 


of NACE Technical 


CORROSION—NATIONAL ASSOCIATION OF CORROSION ENGINEERS 









® T-5A-6 HF Corrosion 

T. L. Hoffman, Chairman, 
Phillips Petroleum Co., 
Atomic Energy Div., Box 
1259, Idaho Falls, Idaho. 


T-5B High Temperature 
Corrosion 
John Halbig, Chairman, Armco 


Steel Corp., Middletown, 
Ohio. 


E. N. Skinner, Vice-Chairman, 
The International Nickel Co., 
Inc., 67 Wall St., New York, 
N. 3. 


® T-5B-2 Sulfide Corrosion 
at High Temperatures 
and Pressures in the 
Petroleum Industry 
M. E Holmberg, Temporary 
Chairman, 4104 San Jacinto 
St., Houston, Texas. 


® T-5B-3 Oil Ash Corrosion 


(Chairman to be appointed) 


© T-5B-4 High Temperature 
Halogenation 
(Chairman to be appointed) 


® T-5B-5 Corrosion by 
Molten Salts and 
Metals 


(Chairman to be appointed) 


T-5C Corrosion by Cooling 
Waters 


@ T-5C-1 Corrosion by 
Cooling Waters 
(South Central Region) 


J. L. Ragan, Chairman, Cela- 
nese Corp., Box 148, Bishop, 
Texas. 


E. L. Haile, Vice Chairman, 
Monsanto Chemical Co., Box 
1311, Texas City, Texas. 

R. H. Maurer, Secretary, Cela- 
nese Corp., Box 148, Bishop, 
Texas. 


T-5D Plastic Materials of 
Construction 

B. J. Philibert, Chairman, Olin 
Mathieson Chemical Corp., 
820 N. Franklintown Rd., 
Baltimore, Maryland. 

S. W. Mcellrath, Vice Chair- 
man, 151 E. 214 St., Euclid 
23, Ohio. 


@ T-5D-1 Questionnaires 


B. J. Philibert, Chairman, 
Mathieson Chemical Corp., 
Baltimore 3, Maryland 

S. W. Mcllrath, Vice Chairman, 
151 E. 214 Street, Euclid 23, 
Ohio. 


@ T-5D-2 Inorganic Acids 


Edward Layman, Chairman, 
Diamond Alkali Company, 
P, O. Box 686, Pasadena, 
Texas 

R. L. Hughes, Vice Chairman, 
Spencer Chemical Co., 1231 
Woodswether’ Rd., Kansas 
City, Missouri 

J. F. Malone, Secretary, B. F. 
Goodrich Chemical Co., 2060 
East Ninth Street, Cleveland 
15, Ohio 


® T-5D-3 Inorganic Alkalies 


Peter Kimen, Chairman, Cham- 
pion Paper & Fibre Co., Box 
872, Pasadena, Texas 

K. T. Snyder, Vice Chairman, 
Atlas Mineral Products Co. 
of Pennsylvania, Inc., Box 
15227, Houston, Texas 


L. B. Connelly, Secretary, 
Eastman Chemical Products 
Co., 1001 State National 
Building, Houston 2, Texas 


Committees 


@® T-5D-4 Gases 


Beaumont Thomas, Chairman, 
Stebbins Eng. & Mfg. Co., 
Eastern Bilvd., Watertown, 
New York 

J. L. Forse, Vice Chairman, 
Dow Chemical Company, 
Plastics Technical Service, 
Midland, Michigan 

William Eakins, Secretary, 
Chemical Corporation, Pla- 
tank Division, West Warren, 
Massachusetts 


@ 1T-5D-5 Water and Salt 
Solutions 


J. S McBride, Chairman, 
Owens-Corning Fiberglas, 16 
E. 56th Street, New York, 
New York 

Paul Elliott, Vice Chairman, 
Naugatuck Chemical Com- 
pany, Kralastic Development, 
Naugatuck, Connecticut 


@ T-5D-6 Organic Chemicals 


R. E. Gackenbach, Chairman, 
American Cyanamid Com- 
pany, Caleco Chemical Divi- 
sion, Bound Brook, New 
Jersey 

B. B. Pusey, Vice Chairman, 
Bakelite Co., Div. of U.C.C., 
Bound Brook, New Jersey 

Wade Wolfe, Jr., Secretary, 73 
Ermann Drive, Buffalo 17, 
New York 


© 1-5D-7 Engineering Design 


O. H. Fenner, Chairman, Mon- 
santo Chemical Company, 
1700 South Second Street, St. 
Louis 4, Missouri 

K. A. Phillips, Vice Chairman, 
American Zine, Lead & 
Smelting Co., P. O. Box 495, 
East St. Louis, Illinois 

W. B. Meyer, Secretary, St. 
Louis Metallizing Co., 62 
South Sarah, St. Louis 10, 
Missouri 


on 


@ T-5D-8 Methods and Cri- 
teria for Evaluating Plas- 
tics in Chemical Environ- 
ment 

R. F. Clarkson, Chairman, 
Mathieson Chemical Corp., 
P. O. Box 552, Pasadena, 
Texas 

R. Lembcke, Secretary, Cities 
Service Res. & Dev. Co., 920 
East Third, Tulsa 3, Okla- 
homa 


T-6 


A. J. Liebman, Chairman, Pit- 
mar Centrifugal Machine 
Corp., 1319 Varner Drive, 
Pittsburgh 27, Pennsylvania 


L. L. Whiteneck, Vice Chair- 
man, Long Beach Harbor 
Dept., 1333 El Embarcadero, 
Long Besch 2, California 


T-6A Organic Coatings And 
Linings For Resistance 
To Chemical Corrosion 





Protective 
Coatings 





R. McFarland, Jr., Chairman, 
Hills-McCanna Co., 3025 N. 
W. Ave., Chicago 18, Illinois 


c. G. Munger, Vice Chairman, 
Amercoat Corp., 4809 Fire- 
stone Blvd., South Gate, 
Calif. 


J. J. Ondrejcin, Secretary, 
E. I. du Pont de Nemours & 
Co., Inc., Polychemicals 
Dept., Wilmington, Dela- 
ware. 


(Continued on Page 6) 














































































































































































































































































































































































































































































































































































































































































































































































































CORROSION 


at th ee 


Perman 


CLEANING, COATING, WRAPPING & RECONDITIONING 


HOT DOPE 


Straight from the Kettle 


on PIPE PROTECTION 


* 
By Boyd Mayes 


pence 
IN PIPE” 


Years ago | fell victim to a suit of clothes 
that was so cheap it seemed unbelievable. 
The suits looked okay in the window and 
the salesman really gave me a good pitch 
on how much money | was saving. Since 
I’m not allergic to saving a few dollars, | 
bought that suit. | wore it just a few times. 
It never did look right and it fit worse. 
Every time | looked at that suit hanging in 
the closet | got mad, so | finally gave it 
away. Since | still needed a suit, | went to 
a store that didn’t advertise price but 
pushed quality. Sure, | paid more, but | 
bought myself a suit that got me a few 
compliments and wore for years—at a price 
that was actually reasonable for what | got. 

My experience reminded me of what John 
Ruskin said a long time ago: “It’s unwise 
to pay too much, but it’s still worse to pay 
too little. When you pay too much you lose 
a little money—that is all. When you pay 
too little you sometimes lose everything, 
because the thing you bought was uncap- 
able of doing the thing it was bought to 
do.” (I learned the hard way.) Ole Ruskin 
went on with this gem: “ business 
prohibits paying a little and getting a lot— 
it can’t be done. If you deal with the lowest 
bidder it is well to add something for the 
risk you run. And if you do that, you will 
have enough to pay for something better.” 

Whether it’s clothes or pipe—the prin- 
ciple is the same. For over a quarter of a 
century we've been coating and wrapping 
pipe to last—’PUTTING PERMANENCE IN 
PIPE’—and that’s what makes our service 
most reasonable in the long run. 


MAYES BROS. 


ae HOUSTON, TEXAS 


h 
McCarty =e 
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Directory of Technical Committees 


(Continued from Page 5) 


@ T-6A-1 Epoxys 


Cc. G. Munger, Chairman, Am- 
ercoat Corporation, 4809 
Firestone Blvd., South Gate, 
Calif. 


® T-6A-2 Chlorinated Rub- 
ber 


F. Shankweiler, Chairman, 
Hercules Powder Co., Wil- 
mington, Delaware. 


@ T-6A-3 Rubber, Elasto- 
mers ard Heavy 
Linings 

H, C. Klein, Chairman, B. F. 


Goodrich Co., Cuyahoga 
Falls, Ohio. 


@ T-6A-4 Vinylidene Chlo- 
ride Polymers 


Chairman, The 
Midland, 


A. E. Young, 
Dow Chemical Co., 
Michigan, 


@ T-6A-5 Phenolics and Fu- 
ranes 


Forest Baskett, Chairman, 4334 
Ella Blvd., Houston, Texas, 


@ T-6A-6 Polyesters 

D. F. Siddall, Chairman, The 
United States Stoneware Co., 
Box 350, Akron, Ohio. 


@ T-6A-7 Fluorocarbons 

J. J. Onedrejcin, Chairman, E. 
I. DuPont deNemours & Co., 
Inc., Wilmington, Delaware. 


® T-6A-8 Rigid Vinyls 

Cc. G, Munger, Chairman, Am- 
ercoat Corporation, 4809 
Firestone Blivd., South Gate, 
Calif. 


T-6B Protective Coatings for 
Resistance to Atmos- 
pheric Corrosion 


L. L. Sline, Chairman; Sline In- 
dustrial Painters, 2612 Gulf 
Terminal Drive, Houston, 
Texas. 

Howard C. Dick, Vice Chair- 
man, Products Research 
Service, Inc., Box 6116, New 
Orleans, Louisiana 


T-6C Protective Coatings for 
Resistance to Marine 
Corrosion 

Raymond P. Devoluy, Chair- 

man, The Glidden Co., Room 


1310, 52 Vanderbilt Avenue, 
New York 17, New York. 


R. F. Daw, Vice-Chairman, 
The Texas Co., 135 East 
42nd St., New York 17, N. Y. 


T-6E Protective Coatings in 
Petroleum Production 


. L. Robertson, Chairman, 
Phillips Petroleum Co., Bar- 
tlesville, Oklahoma 


T-6G Surface Preparation 
For Organic Coatings 
S. E. Jack, Chairman, Alu. 
minium Laboratories, Ltd, 
Box 84, Kingston, Ontario 
Canada , 
S. C. Frye, Vice Chairman, Re. 
search Dept., Bethlehem 

Steel Co., Bethlehem, Pa, 


T-6H Glass Linings And 
Vitreous Enamels 


G. H. McIntyre, Chairman, 
Ferro-Enamel Corp., Har. 
vard & 56th Street, Cleve. 
land 5, Ohio 


T-6K Corrosion Resistant 
Construction With 
Masonry And Ailied 
Materials 


L. R. Honnaker, Chairman; £, 
I. du Pont deNemour:s & Co., 
Inc., Engineering Depart- 
ment, Louviers Building, 
Newark, Del. 


George P. Gabriel, Vice-Chair- 


man; Atlas Mineral Products 
Company, Mertztown, Pa. 


T-6R Protective Coatings 
Research 

Robert H. Steiner, Chairman, 
Atlas Mineral Produ<ts Co., 
Mertztown, Pennsylvania 

Vice-Chairman, 

Structures Painting 

Mellon Inst., 4400 

Pittsburgh 13, 


Joseph Bigor, 
Steel 
Council, 
Fifth Ave., 
Pa. 


Regional and Sectional Officers—Changes 


@ Corpus Christi Section 


Paul H. 
Briner 
Company, ° 
Corpus Christi, 


Laudadio, Chairman; 

Paint Manufacturing 

3713 Agnes Street, 

Texas. 

Sims, Vice-Chair- 
man; Gas Division, Depart- 
ment of Public Utilities, 
Corpus Christi, Texas. 

Robert C. Dill, 
Treasurer; Reynclds Metals 
Company, P. O. Box 109, 
Corpus Christi, Texas. 

Fred W. Hoecson, Trustee; 
Johns-Manville Sales Corp., 
401 N. Toucahua Street, Cor- 
pus Christi, Texas. 


Kenneth R. 


Secretary- 


® New Orleans-Baton 
Rouge Section 


as) hs 


Southern 


MATHERNE, Chairman; 

Bell Telephone & 
Telegraph Co., Communica- 
tion Building, 1215 Prytania 
St., New Orleans, Louisiana. 

LEE N. SPINKS, Vice-Chair- 
man; Cathodic Protection 
Service, 1639 Robert St., New 
Orleans, Louisiana. 

R. M. ROBINSON, Secretary- 
Treasurer; Continental Oil 
Company, Box 6158, New Or- 
leans, Louisiana, 

Cc. L. BARR, Trustee, Shell Oil 
Co., Box 271, Donaldsonville, 
Louisiana, 


@ San Diego Section 


Dallas G. Raasch, Chairman; 
La Mesa, Lemen Grove, 
Spring Valley, Irrigation 
Dist., Box 518, La Mesa, 
California. 

F. O. Waters, Vice-Chairman; 
San Diego City Water Dept., 
Div. of Engineering, Room 
903, Civic Center Bldg., San 
Diego 1, California 

Beenfeldt, 

Tieasurer; California 

& Telephone Co., 19 

9th St., National City, 

fornia, 


Secretary- 
Water 
West 
Cali- 


Norman 


®@ Southwestern Ohio 
Section 


Jenss, Chairman; 
Ampco Metal, Ine., Rose- 
lawn Center Bldg., Reading 
& Section Roads, Cincinnati 
87, Ohio. 

S. Clifford Jones, Vice-Chair- 
man; Cincinnati Gas & Elec- 
tric Co., 2120 Dana Ave., 
Cincinnati 7, Ohio. 

R. L. Wood, 
cinnati Gas & Electric Co., 
General Enginering Dept., 
P. O. Box 960, Cincinnati 1, 
Ohio. 

i; 2 
Inner-Tank 
1097 Wade 
nati, Ohio. 


Alfred D., 


Treasurer; Cin- 


Lederer, 
Lining 
Street, 


Secretary; 
Corp., 
Cincin- 


®@ Toronto Section 


W. M. Kelly, Chairman; Con- 
sumers’ Gas Company of 
Toronto Ltd., 19 Toronto 
Street, Toronto 1, Ontario, 
Canada. 

A. SB. Caer, 
Koppers Corp., Commerce & 
Transportation sSids 159 
say Street, Toronto 1, On 
tario, Canada. 

Wm. G. 


Vice-Chairman; 


Burks, Secretary; 
Corrosion Enginee! Trans- 
Northern Pipe Line Co, 
Ltd., 696 Yonge St., Toronto, 
Ontario, Canada. 

H. A. Webster, Treasurer; 
rosion Engineers, Corrosion 
Service Ltd., 21 King St 
East, Toronto, Ontario 
Canada. 


Cor- 


The Directory of Regional and Sectional Officers was published 
last in the April issue of Corrosion on Pages 4-6. The list here 
consists of changes and additions which have been made sin<e 


that publication. 
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ntario, 7 Top-view of a U. S. Steel Corp. coke Here is the top-side of a coke battery. A carload of burning coke 
rman; i battery at Clairton, Pa., coated with has just been quenched. Steam is drifting over all metal equipment 
no INSUL-MASTIC, in the area. Once this would have meant severe corrosion, but now 


INSUL-MASTIC protects this equipment. 
INSUL-MASTIC coatings are ending coke quenching corrosion 

in steel mills and chemical plants everywhere. They are extremely 
Where do you need a durable and not affected by corrosive industrial atmospheres. 
protective coating? Our INSUL-MASTIC coatings now in coke battery service six years 
technical engineers can prove that many, many more years of life can still be expected. 
tell you. Write for in- INSUL-MASTIC is a Superior bituminous coating having carefully 
formation about this con- selected mineral fillers. It is spray applied 44” to 1%” thick. 
sultant service before Throughout the nation, mills and plants having coke battery 
planning to build or coat. operations are specifying INSUL-MASTIC. They are coating all 

pipes, tanks, beams and other equipment normally corroded by 

industrial atmospheres. 


Write today for the name of your nearest INSUL-MASTIC representative. 


em cea es 
Lhsul- Masta ae 


Representatives in Principal Cities 
CORPORATION OF AMERICA * OLIVER BUILDING, PITTSBURGH 22, PA, 
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A COMPLETE LINE OF FIELD-PROVED 
COATING PROTECTION PRODUCTS! 


only trom ba 


NOW—from one source, get everything you need to assure posi- 
tive, lasting coating protection under all conditions of soil and 
terrain! Only Carey offers this complete line, backed by over 
78 years of leadership in manufacturing and research. 


CAREY GLASS To reinforce the coating, 
toughen and harden it to resist cold flow. 
Made from uniform drawn fibers laid in a 
pattern tested and found superior for strength 
characteristics. 


CAREY ASBESTOS PIPELINE FELT Effectively 
shields the reinforced coating against the 
forces that cause soil stress, pressure points 
and cold flow ... shield field-proved in 
over a quarter of century of service. 


CAREY PIPELINE PADDING The original pad- 
ding, developed for pipeline protection. So 
strong and flexible that it bends to conform 
with the shape of the pipe, without grooving 
and weakening. 


Proper protection of your coatings is assured 
when you specify the complete line of Carey 
coating protection products—every one fully 
laboratory tested and job-proved. Ask your 
Carey Sales Engineer or write direct. 


ae anuiraeudoas adenine 


A discussion of protective coatings for pipelines 
by a corrosion engineer for men faced with 
pipeline protection problems. Fill in coupon and | 
mail today for your FREE copy. 


The Philip Carey Mfg. Company 

Lockland, Cincinnati 15, Ohio 

Department C-5 

Gentlemen: Please send me a FREE copy of booklet, describing 
techniques and materials recommended for protective coating 
of pipelines. | understand there is no obligation on my part. 


Name 
Address 


The Philip Carey Mfg. Company, Lockland, Cincinnati 15, Ohio 
ASBESTOS—ASPHALT—MAGNESIA PRODUCTS 
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... the revolutionary 


EPOXY RESIN COATING 


Here are the reasons why “Copon”’ is attracting the 
attention of leading corrosion and petroleum engineers: 


it has exceptional tenacity, will ical effects of crude oil, natural 
adhere to metal surfaces longer gas and salt water. 
and under more difficult condi- @ If has amazing flexibility and 
tions than any other coating yet elasticity. 
tested. @ It provides a silky smooth, even 
@ It is abrasion-resistant and has surface that increases line flow 
proven low erosion rate. by reducing friction. 
@ It gives positive protection against @ It is easy to apply by spray, brush 


Conse are —uER co! rust and corrosion, also the chem- or pig method. 
T& LAC 


COAST Paint & Lacquer Co. ine. 


P. O. BOX 1113 ° HOUSTON, TEXAS 


xO oe ~~ 


cts 
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Johns-Manville 


TRANTEX (oy TAPE 


gives lasting protection against corrosion 


You CAN MAKE emergency repairs quickly and 
economically right in the field with Johns-Manville 
Trantex Tape. This pipeline protective material is 
especially suitable for repairing damage to enamel 
coatings or holidays in coatings. 


Trantex is recommended for field coating the joints 
of mill wrapped pipe. It also has many advantages for 
coating lateral lines and short runs where heavy duty 
coating equipment is not available. Save on emergency 
coating repairs too, by keeping a supply of Trantex in 
your warehouse for rush requirements. 

Trantex Tape is easily applied by hand or simple 
wrapping devices. It is a durable plastic, cold-applied 
tape, with a pressure sensitive adhesive that sticks on 
contact, bonds tightly to enamel coatings or bare or 
primed steel. Trantex Tape provides uniformly high 
electrical resistance. 

J-M Asbestos Pipeline Felt is a durable shield for 
pipe line enamels. Proven in use for protecting enamel 


TM MANVILLE 


24 


coating from cold flow under stress. It often is applied 
over Trantex Tape, for extra protection in rocky areas. 
Rotary type wrapping machines apply the felt and 
Trantex Tape in one operation. 


For more details write Johns-Manville, Box 60, New 
York 16, N. Y. In Canada, 199 Bay St., Toronto 1, Ont. 


PROPERTIES OF TRANTEX TAPE 
*V-10 **V-20 


Dielectric Strength per mil thickness Approx. 1,000 V 1,000 V 


Insulation Resistance, greater than 100,000 100,000 
(ASTM-D-257-49) megohms megohms 


Temperature Limit 200 F 200 F 
Adhesion oz. per inch width 30 20 
Tensile Strength lbs. per inch 30 56 
Elongation at Break 250% 300% 


“Trantex”’ is a black polyvinyl tape. It is available in two thicknesses — 
*V-10 is a LO mil tape for average conditions, and 


**V-20, is a 20 mil thickness for use where a more rugged coating 
is specified such as to repair enamel coatings. 


M| Johns-Manville TRANTEX /**” TAPE 
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News aboit 


QUMD COATINGS for METALS 


Metallic 


Organic 


Decorative 


Protective 


M00 


Protective plastisols gain new versatility 


Advantages of Unichrome heavy-duty vinyl compounds 
now obtainable even with sprayed coatings 


Ucilon Protective Coatings 
solve many problems 


A variety of Ucilon* Protective Coat- 
ing Systems, using either air-drying or 
baking coatings are available to handle 
problems that cannot be solved with 
plastisols. Applied like ordinary paint, 
Ucilon Coating Systems resist the same 
corrosives as plastisols and even some 
that plastisols do not withstand. The 
line includes systems based on vinyl, 
phenolic, chlorinated rubber and other 
chemical resisting coatings. Detailed 
information is provided in Bulletin 
MC-8. Send for it — no obligation. 


*Trade Mark 


Four types of drum linings 
handle most needs 


Protection against drum corrosion and 
contamination of product is being ob- 
tained by many major steel drum sup- 
pliers by four basic types of Unichrome 
Drum Linings. 

These include: (1) Phenolic base 
linings which are well suited for pack- 
aging solvents, oils, acid products and 
are used extensively in shipping deter- 
gents. (2) An epoxy resin base lining 
that not only gives essentially the same 
chemical resistance as the phenolics 
but also better flexibility and alkali 
resistance. (3) Vinyl base linings which 
are used effectively for packaging foods 
as well as caustics, latex, potable min- 
eral oils and the like. (4) Plastisol 
drum linings which resist a wide range 


of products and are good for multiple 
trips. 


Bulletin DL-2 gives you more details. 


UNITED CHROMIUM, 
INCORPORATED 


100 East 42nd Street, New York 17, N. Y. 
Waterbury 20, Conn. © Detroit 20, Mich. 
Chicago 4, Ill. © Los Angeles 13, Calif. 

In Canada: 
United Chromium Limited, Toronto 1, Ont. 


Resilient and crack-proof 


pine compounds are liquids, 
which when heat cured, build up 
vinyl plastic finishes that look and 
feel like rubber, but there the re- 
semblance ends. Plastisols offer truly 
remarkable chemical resistance, 
which is further fortified by the 
tough, substantial film thickness 
achieved in one coat. — 


SEAMLESS, THICK-FILM PROTECTION 


Any metal surface that can be uni- 
formly baked can now be strongly 
protected against severe and corro- 
sive service conditions by Unichrome 
4000 Series Plastisol Compounds—or 
the new Coating 5300. The first prac- 
tical sprayable plastisol, Unichrome 
Coating 5300 fills the need for a 
plastisol suitable for application to 
products too large to be dip-coated. 


A 20 mils thick, non-sagging coat 
can be applied even to cold vertical 
surfaces in just one application with 


iii inl 


Coating 5300. That’s 5 to 20 times 
thicker than ordinary coatings. Uni- 
chrome Series 4000 Plastisols, which 
are applied by almost any other con- 
ventional method, produce coatings 
up to %6” thick. Plastisols can do jobs 
for which sheet materials have been 
used. 


CHEMICAL RESISTANCE OF VINYLS 


Unichrome Plastisols offer seam- 
free and pore-free protection against 
acids, alkalies, water, salt solutions 
and many other corrosive agents. 
They bake into an abrasion-resistant 
resilient coating that doesn’t crack, 
chip or tear. With such protection, 
ordinary metals can often be used in 
place of costly alloys. 


The chemical resistance, physical 
toughness, electrical insulating prop- 
erties, and speed of curing of Uni- 
chrome Plastisols combine to offer 
engineers a new tool for protection 
and finishing. Send for Bulletin VP-1. 
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Cant Buy! 


TWO-WAY ABILITIES : ON TIME SERVICE 


IN EVERY INDUSTRY there’s a leader with certain intangibles that tip the balance 
between superior and mediocre results. In the pipe-protection industry that leader 
is Hill, Hubbell & Company —and the intangible “things that money can’t buy” add 
up to a superior type of service which can come only from longer experience and 
technical knowledge. This pioneer’s know-how ...in addition to the most modern 
processes and equipment... keeps Hill, Hubbell well 


out in front. 


HILL, HUBBELL and COMPANY 


Factory Applicators of Pipe Coatings and Wrappings 


DIVISION OF GENERAL PAINT CORPORATION 
3091 Mayfield Road + Cleveland 18, Ohio 
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WMSON CENTERING CRADLE 
short massive INSULATOR centers pipe 
at casing end permitting easy installation of 
“Z" BUSHING 





@ carries weight of backfill dirt and 
insulates pipe from casing 
@ EASY TO INSTALL: Simply lift 
pipe and slip into place 
SIZES: any combination of 
pipe and casing sizes. 


“CASING. 


2 Raa aa ae ea 


WMSON 
“L" BUSHING 


OVERSIZED RING 
SLIDES EASILY OVER 
CASING END 


CUT-A-WAY 

VIEW SHOWING 
TOUGH, THICK 
SYNTHETIC RUBBER 


NO SHIELD KE 
to protect tough sleeve 
from rocky backfill 


SIZES: 
FOR PIPE 6” AND UP 
IN CASING 4” OR 6” 
LARGER 


LI D.Willicmen.lac. 


BOX 4038 TULSA 9 OKLAHOMA 


REPRESENTATIVES Houston «+ Pittsburgh + Kenilworth, N. J. * Amarillo + Casper + Provo, Utah + Joliet, Illinois * Los Angeles + Oak- 
land + Bartlesville, Okla. » Edmonton + London, Ontario + Calgary + Buenos Aires * Durban, Natal, South Africa 
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If you MUST Stop Corrosion 
REL PLASTIC WILL 


KEL-F Plastic Molded 
and Fabricated 
Valve Linings, 
Valve Diaphragms, 
Gaskets, Ring Seals, 
Gauge Crystals, | Ty 
KEL-F Dispersion Codted™ 
or Laminated Lined™, 
Tanks, Vessels, Reactors, 
Piping and Tubing “& 
can protect your @ 
plant equipment agaa 
chemical corrosiog 


KEL-F Fluorocarbon Plastic is the best non-permeable, 
corrosion-proof material available today. It is inert to virtually 
any type of chemical attack—including mineral acids, oxidiz- 
ing agents as well as strong caustics. When nothing else will 
protect equipment, KEL-F Plastic usually will. 


HERE ARE SOME OF ITS OUTSTANDING CHARACTERISTICS: 
Temperature Tolerance 
Exhibits satisfactory properties over a temperature range 
of approximately 710°F. (—320°F. to 390°F.) 


High Compressive Strength 
Pressures of 8,000 psi result in only 4% to 5% permanent 
set. Line seals are retained longer when gaskets and O-ring 
seals are made of KEL-F Plastics. 


Non-Adhesive 
KEL-F Plastic is non-wetting even after long periods of 
immersion. Surface is anti-fouling when in contact with 
even the most viscous liquids. 
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KEL-F Plastic is a thermoplastic and easy to fabricate. !t is 
readily molded by extrusion, transfer and injection. Available 
in sheets, rods, tubing and film, it can be fabricated, heat 
formed, machined and heat-sealed by a growing list of ex- 
perienced fabricators. 


New! KEL-F Plastic Dispersions 


KEL-F Plastic Dispersions have been developed for bake- 
coating of metallic surfaces that must be corrosion resistant, 
anti-adhesive and electrically non-conductive. These Disper- 
sions can be applied by spraying, spreading or dipping. 
The full story of what KEL-F will do for you is worth having. 
Write or call for additional information. 
Chemical Manufacturing Division, P. O. Box 469, Jersey City, N. J. 


ie SUBSIDIARY OF PULLMAN INCORPORATED 


® Registered trademark of The M. W. Kellogg Company’s fluorocarbon poly ers. 


THE M. W. KELLOGG COMPANY 
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Polyvinyl Chloride Tapes 


Here are features old-style 
tapes can’t match 
e Exceptional physical and dielectric 
strength. 


e High resistance to shock, impact, acids, 
alkalies, and soil stress. 


e Unequalled bond to metal pipe surfaces. 
« Positive seal at helix of spiral. 

e Extra thickness for extra protection. 

e Low initial cost, lower final cost. 


ioe 
WATERTIGHT 
ay UE 


MEANS LONGER 


LIFE TO 


PIPELINES! 


Ss Due to their exceptional strength, 
new Plicoflex Polyvinyl Chloride Tapes can be 
wrapped tighter, expelling air and moisture and fill- 
ing in imperfections in pipe surfaces to effect an 
unexcelled bond. 

The photo above shows Plicoflex No. 330 tape 
being stripped from pipe. Note that the adhesive will 
not disbond from either the pipe surface or tape. No 
air bubbles or moisture droplets here! Pipe surface 
is effectively sealed against soil or atmosphere. 

Illustrated below is Plicoflex No. 340, a laminated 
pvc-and-rubber tape which provides the added pro- 
tection of a thick, continuous sheath of rubber firmly 
fused to the pipe surface. 

Plicoflex Tapes are available in black, white, and 
6 colors, providing a virtually maintenance-free color- 
coding system for above-ground installations. 

Superior Plicoflex Adhesives of asphalt, coal tar 
or Neoprene base materials are available to suit your 
particular requirements. 


For more detailed in- 
formation on the Plico- 
flex System, mail the 
coupon today. 


PLICOFLEX, INC. 
1566 E. Slauson Ave. 
Los Angeles 11, Calif. 


More info on PLICOFLEX, please. 


NAME 


COMPANY 


Plicoflex No. 340, applied with adhe- Plicoflex No. 340, applied bare, still = 
sive primer, demonstrates its superior demonstrates its superior bonding 


bonding and sealing qualities. 


and sealing qualities. 
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and its prevention may be reported, discussed and published for the 
common good. 


To encourage special study and research to determine the fundamental 
causes of corrosion, and to develop new or improved techniques for its 


prevention. 


(d) To correlate study and research on corrosion problems among technical 
associations to reduce duplication and increase efficiency. 


(e) To promote standardization of terminology, techniques, equipment and 
design in corrosion control. 


(f) To contribute to industrial and public safety by promoting the preven- 
tion of corrosion as a cause of accidents. 


To foster cooperation between individual operators of metallic plant 
and structures in the joint solution of common corrosion problems. 


To invite a wide diversity of membership, thereby insuring reciprocal 
benefits between industries and governmental groups as well as between 
individuals and corporations, 


It is an incorporated association without capital stock, chartered under 
the laws of Texas. Its affairs are governed by a Board of Directors, elected 
by the general membership. Officers and elected directors are nominated by 
a nominating committee in accordance with the articles of organization. 
Election is by the membership. 
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Officers, 1955-56 


FRANK L. WHITNEY, Jr. 


President 
W. F. Fair, Jr. 


Vice-President 


Treasurer R. A. BRANNON 


Executive Secretary 
1061 M & M Building, Houston 2, Texas 


A. B. CAMPBELL 


Directors 


President 
FRANK L. WHITNEY, JR 


Monsanto Chemical Co., St. Louis, Missouri 


Vice-President 


W. F. FAIR, JR 
Tar Products Div., Koppers Co., Inc., Pittsburgh, Pa, 


Treasurer 


R. A. BRANNON 


Humble Pipe Line Company, Houston, Texas 


Past President 


ARRON WACHTER 5 55.siiscccicescscce sec’ SERS 
Shell Development Co., Emeryville, California 


Representing Active Membership 


Wi, RN rd owe stes os esd Mv cewieewes's 1955-58 
Sun Pipe Line Co., Beaumont, Texas 


THOMAS P. MAY 
The International Nickel Co., Inc., New York, N. Y. 


Oe TRE ss i incavarcceswnesun onan’ 1953-56 
Midwestern Engine & Equipment Co., Inc. 
Tulsa, Okla. 


ROBERT L. BULLOCK 
Interstate Oil Pipe Line Co., Shreveport, La. 


Representing Corporate Membership 


Cc. G. MUNGER 
Amercoat Corp., South Gate, Cal, 


ROBERT R. PIERCE 
Pennsylvania Salt Mfg. Co., Philadelphia, Pa. 


JACK W. HARRIS 


American Locomotive Company, Houston, Texas 


P. H. SMITH 


Nooter Corporation, St. Louis, Missouri 


Representing Regional Divisions 
ROBERT H, KERR (Western) 1955-58 
Southern California Gas Co., Los Angeles, Cal. 
BP; a (Southeast) 1954-57 
Alloy Steel Products Co., Inc., Atlanta, Ga. 

G. E. BEST (Northeast) 1954-57 
Mutual Chemical Co. of America, Baltimore, Md. 
WALTER R. CAVANAGH. (North Central) 1953-56 

Parker Rust Proof Company, Detroit, Michigan 
DERK HOLSTEYN (South Central) 1953-56 
Shell Oil Company, Houston, Texas 


ROBERT J. LAW (Canadian) 1953-56 
International Nickel Co. of Canada, Toronto 


Directors Ex Officio 
H, C. VAN NOUHUYS, Chairman Regional 


Management Committee 
Southeastern Pipe Line Co., Atlanta, Ga. 
E, P. NOPPEL, Chairman Policy and Planning 
Committee 
Ebasco Services, Inc., New York, N. Y. 
THOMAS P. MAY, Chairman Publication Committee 
International Nickel Co., Inc., New York, N. Y 
H. W. SCHMIDT, Chairman Technical Practices 


Committee 
The Dow Chemical Company, Midland, Mich. 





aroul 
ticed 
toucl 
sever 
was 1 
inal 
posts 
that 
schoc 
and 9 
Whe 
reach 
comp 
sis af 
sch 0 
grou 
ing ¢ 
lead-s 
cable: 
was | 
Ins 
men 
three 
try oO 
coner 
Thus 
becan 
of the 
nate 
deene 
could 
The 
1938, 
rail s 
fill, Sé 
a line 
prope 
abe ut 
Fig 
pte 


&Subm 
* Engin, 
Milwa 


OFFICIAL MONTHLY PUBLICATION 


National Association of Corrosion Engineers 
An Association of Individuals and Organizations Concerned with Control of Corrosion 


1061 M & M Building Houston 2, Texas 


ining 


rittee 


tices 


Topic of the Month 


May, 1955 


No. 5 


"Hot Fence” Is Unexpected Ground Bed Hazard” 


TIEN WORKMEN setting 
W sic pipe posts for a fence 
around Berryville School yard no- 
ticed imild electrical shocks upon 
touching the posts and much more 
severe shocks when an attempt 
was made to connect the longitud- 
inal pipes between tops of the 
posts, 1 police broadcast was made 
that the wire fence around the 
school was electrified at 180 volts 
and was dangerous to the public. 
When word of the broadcast 
reached the offices of the telephone 
company concerned with electroly- 
sis affairs, it was realized that the 
school yard was adjacent to the 
ground bed for a rectifier provid- 
ing cathodic protection for nearby 
lead-sheathed underground toll 
cables. An immediate investigation 
was launched. 

Inspection showed that work- 
men had inadvertently located 
three posts with dangerous geome- 
try of tangency between the wet 
concrete and the buried electrodes. 
Thus the pipes set in wet concrete 
became in effect aerial extensions 
of the buried electrodes. To elimi- 
nate the hazard, the rectifier was 
deenergized until the ground bed 
could be relocated. 

The ground bed, constructed in 
1938, consisted of eight railroad 
rail sections in coke breeze back- 
ill, set vertically 10 feet apart in 
aline parallel to that of the school 
property. The rectifier operated at 
about 90 volts DC. 

Figure 1 shows location of three 
*Submitted for publication November 10, 1954. 


* Bnci 
Engineer, Wisconsin Telephone Company, 
Milwaukee, Wis. 


By FRANK E. STETLER* 


Figure 1—Arrows show locations of the buried 
electrodes. 


Figure 2—Paper circle shows location of the 
electrode coke and tangency with the fence post 
concrete. 


buried electrodes in relation to the 
fence. The paper circle in Figure 2 
is placed directly above the elec- 
trode coke and shows the tangency 
with the fence post concrete. In at 
least one case the concrete ob- 
truded about an inch into the coke 
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cylinder, providing a_ substantial 
contact area. 


Electrical Tests 

Tests showed a 30-volt potential 
difference between the fence and 
the earth above a buried electrode. 
Touching the two points with the 
fingers produced a mild shock sen- 
sation. With 90 volts and two am- 
peres drain to a test set up of five 
ground rods located six feet from 
and parallel to the fence, voltage 
gradients between the fence and 
earth surface were measured. 
Readings two and four feet from 
the fence showed seven and 14 
volts respectively, which produced 
no shock sensation with dampened 
fingers. 

The reported 180 volts was 
was measured by an electrician un- 
familiar with the circuitry, prob- 
ably with a rectifier-type voltmeter, 
which, on an AC scale will indicate 
approximately double an applied 
DC voltage, or zero if polarity is 
reversed. 


Installation Is Corroded 

Of added interest from the cor- 
rosion viewpoint, it was found that 
this installation had suffered from 
corrosion, The tie wire connecting 
the rectifier to the eight rail elec- 
trodes had been corroded in two at 
the rectifier side of the splices at 
the fourth and sixth rails. This ap- 
parently was the result of failure 
of the moisture seal around the 
splices, permitting the copper con- 
ductor to become a sacrificial 
anode. 
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A Practical Method for Cleaning and Descaling 
Cargo Tanks Contaminated With Black Oil Residues« 


By J. F. MILLS,‘ F. E. COOK‘? and H. S. PREISER‘*? 


HE SELECTION of a cleaning technique for 

the removal of oil contamination and scale from 
cargo tanks is dependent on many factors. The more 
important considerations include the extent and na- 
ture of the contaminant, extent and degree of scale 
formation, type of repair or alteration and the use 
for which the cleaned tanks are intended. Several 
methods for cleaning tanks are available, each having 
its own limitations and advantages. Sandblasting or 
gritblasting, for example, is excellent for scale re- 
moval in irregular and poorly accessible tanks but in 
general the process is noisy, expensive and dirty to 
handle. Electrolytic descaling, on the other hand, is 
clean, economical and quiet but it is not readily 
adaptable to irregular, confined tanks. Large rec- 
tangular tanks present no problem when cleaned by 
the electrolytic process. 

In either method of scale removal it is necessary 
to gas free the tanks and remove oil residues prior to 
commencing operations. The decontamination of 
tanks containing heavy fuel oils can be accomplished 
by injecting hot seawater, hot oil or chemical solu- 
tions through revolving nozzles under pressure 
(Butterworthing) or by the vapor injection-emulsion 
cleaning process. The former cleaning technique, 
using hot sea water under pressure, often is accomp- 
lished at sea. The use of hot oil or chemicals results 
in a more thorough cleaning job but introduces com- 
plications in the handling procedure. Vapor injection- 
emulsion cleaning is mainly a ship-yard technique 
but it can accomplish difficult oil removal with a 
minimum of time, effort and expense. 

The method described in the paper, developed at 
the Puget Sound Naval Shipyard, is particularly ap- 
plicable to the removal of heavy scale formation 
contaminated with black oil residues. The first phase 
entails the removal of the black oil residues by 
means of a vapor injection-emulsion cleaning tech- 
nique. The second phase which follows, removes the 
rust and corrosion products by means of the electro- 
lytic descaling process. The laboratory and field 
investigations which were undertaken to develop 
practical field data for the electrolytic descaling 
process are described in the paper published in the 
November 1954 issue of the Journal.’ The bibliog- 
raphy of the previous paper contains 28 background 
references on the subject. 

In cases where tanks are being converted from 


% Reprinted from J. Amer, Soc. Naval Engineers, Inc., 67, No. 1, 199-207 
(1955) Feb. An appendix to the article by F. KE. Cook, Herman S. 
Preiser and J. F. Mills published in Corrosion, March, 1955 beginning 
on Page 161t. 

(1) Head, Material Laboratories, Puget Sound Naval Shipyard, Bremer- 

ton, Wash. 

(2) Deputy Head, Coatings and Preservation Branch, Material Develop- 

ments Div., Bureau of Ships. 

(3) Corrosion Engineer, Coatings and Preservations Branch, 
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Abstract 


A method for removing black oil residues from tanks 
is described. The cycle of operations includes venti- 
lation of the tank, removal of existing sludge, steam- 
ing at 100 psi until temperature reaches 175-180 F, 
injection of an emulsion cleaner through a specially 
prepared jet, injection of cold water, cooling of the 
tank and washing down with high pressure jets of 
fresh water. The injector used is described and /or- 
mula for emulsion cleaner given. Electrolytic des«al- 
ing is effected by making the inner tank walls the 
cathode in an electrical circuit moving through a suit- 
able aqueous electrolyte filling the tanks. 


heavier oil cargo to aviation gasoline, all pipe lines 
should either be removed and cleaned by regular c'eaning 
methods in the pipe shop or they should be “rattled,” 
flushed with hot water or chemicals, wiped or other- 
wise so treated as to insure complete remova! of all 
traces of black oil, diesel oil. water, or kerosene from 
the inside of the pipe lines, This treatment should be 
extended not only to suction and discharge piping, 
but where necessary, to vent piping, steam smother- 
ing lines, leaky heating coils, pipe handrails, ladders 
and any other type of piping or structural joint or 
connection found within the tank. If the tank piping 
has a packed expansion joint, the packing should be 
removed and renewed with clean packing. In other 
cases, where contamination of cargo is not a prob 
lem, the exterior surfaces of the piping within 
tank could be cleaned in place. 


Vapor Injection—Emulsion Cleaning 


The emulsion cleaning of fuel oil tanks ly the 
vapor injection process is based upon the diffusion 
of finely divided particles of cleaner by the move- 
ment of steam to the relatively cold surfaces of the 
tank where condensation takes place and an eniulsion 
is formed, Preheating bv steam lowers the viscosit) 
of Diesel oil, which is the solvent component of the 
emulsion cleaner and aids in the penetration of the 
emulsifying agent. Over-steaming, however, should 
be avoided since it raises the temperature of the 
side walls too much, thus lowering the condensatio! 
rate and decreasing the cleaner efficiency. 


Tank Cleaning Procedure 

There are six steps in the cleaning of an oil tank by 
this method, which are as follows: 
a) Ventilate the tank. This is done by a -uctiol 
blower. The tube is extended to the bottom of the 
tank through the manhole. The displaced air is tf 
placed by entrance of fresh air through the manhole 
The ventilation should be continued until the space 
is declared safe for entrance. 


b) Remove sludge by pumping. Any type sump 
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Figure 1—Chemical injector. 


* [- 1/4" HOLE 


Figure 2—Nozzle. Note: Drill twenty-four 1/32 inch holes, four holes 
90 degrees on each surface. Holes in opposite surfaces aligned exactly. 
Three groups of four pairs, each group 30 degrees offset. 


pump that will lift the heavy sludge is satisfactory 
lor this purpose. The pump should be placed in the 
tank and the suction hose extended to the lowest 
point in order to evacuate as much sludge as possible. 
After the sludge has been removed satisfactorily, the 
pump and all hoses should be removed from the 


space. 


¢) Open the tank vent to insure against building up 
4 pressure when subsequent steaming takes place. 


d) 


1) Figures 1 and 2 show the chemical injector, 


mounted on a portable manhole cover made of 
waterproof plywood which has the same dimensions 
as the regular manhole cover. This assembly is 
placed on the manhole and bolted down. It should 
be noted that the lower end of the injector extends 
below the level of the deck in order to obtain best 
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results. A steam line of 1% inches or larger is con- 
nected to the valve provided on the chemical injector. 
The steam pressure on the line should be 100 pounds 


per square inch. 


2) Close all other openings except the vent, which 
should be left open at all times and admit steam at 
full pressure for one-or more hours, The pressure 
gauge on the injector should show no pressure when 
steaming. If it does, shut off the steam immediately 
and check the tank vent. When the temperature, as 
indicated by the thermometer in the manhole cover, 
reaches from 175 F to 180 F the tank is ready for the 
injection of the emulsion cleaner. 


3) A chemical injection pump to supply the emul- 
sion cleaner to the injector must be available. The 
pump should be a positive displacement type with a 
capacity of approximately five gallons per minute at 
100 psi. The exit side of the pump should be 
equipped with an adjustable pressure by-pass back 
to the intake of the pump. The pipe to the nozzle of 
the injector should be provided with a gauge so that 
the proper nozzle pressure can be determined and 
maintained by adjustment of the by-pass. The exit 
side of the pump should be connected to the chemical 
injector, the pump started and the emulsion cleaner 
pumped through the nozzle of the injector. The solu- 
tion is forced through the nozzle at the rate of 3 
gallons per minute. 


4) The amount of cleaner required will depend 
upon the size of the tank being cleaned. It has been 
determined that 50 gallons will clean a 1200-barrel 
tank and 150 gallons will clean a 6000-barrel tank. 


5) During the injection of the cleaner, the steam 
pressure should remain on the injector. 


e) After the emulsion cleaner has been injected, cold 
water is run through the pump and lines to the 
nozzle for 15 to 30 minutes while steaming. This 
produces a wet steam and causes excessive sweating 
on the walls of the tank which emulsifies the oil and 
washes. the emulsion to the bottom of the tank. 


f) As soon as the tank is cool enough to enter, the 
tank should be washed down with a jet of high pres- 
sure fresh water. The sump pump should be lowered 
into the tank and the suction line placed in the lowest 
point. The pump should be started and the emulsified 
oil and water discharged from the tank, If the tank is 
washed down before it becomes completely cold, no 
wiping is necessary except in the lowest pockets. 
Wiping down with rags will be required to remove 
the final traces of oil which cling to the lowest points 
of the tank. 


Description of Injector 
The chemical injector (Figure 1) is designed to pre- 
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heat and atomize the cleaning solution for uniform 
mixing with the entering steam. The body of the 
injector proper, the steam side, is made of copper- 
nickel tubing to which are connected a pipe coupling, 
a standard all-thread pipe nipple and three brass rods 
supporting a deflector plate. A copper coil is silver 
soldered to support rods attached to the reducer 
bushing in the top of the injector body. The nozzle 
(Figure 2) is screwed into the coupling which is 
fitted to the bottom end of the copper coil. A steam 
valve is connected to the side of the injector. The 
injector is equipped with a 10-pound pressure gauge. 
The injector assembly is mounted on the plywood 
manhole cover by means of the jam nuts. The covers 
are manufactured to fit the various sizes and shapes 
of manholes encountered. A thermometer is mounted 
in the manhole cover after assembly, The entire unit 
weighs only 27 pounds and is easily handled by one 
man. 


Formulation of Emulsion Cleaner 


The emulsion cleaner is composed of an amine- 
oleate soap dissolved in Diesel oil. The composition 
of the cleaner is as follows: 

2% gallons oleic acid (red oil) 

1 gallon triethanolamine or %4 gallon monoethanol- 
amine 

45 gallons Diesel oil 

In compounding the formula, the oleic acid is dis- 
solved in the Diesel oil until a homogeneous solution 
is formed. Then the amine is added slowly with 
vigorous stirring in the proportions given above. 

This amine soap solution is a liquid at normal 
temperatures but may gel in very cold weather. It is 
therefore advisable when compounding the cleaner, 
to use Diesel oil which has been warmed to at least 
60 F. Cost of the cleaner is about $30 per 100 gallons. 
In general, tanks of 50,000-gallon capacity require 
50 gallons of cleaner. Tanks of 250,000-gallon capacity 
require up to 150 gallons of cleaner. 


Electrolytic Descaling 

The electrolytic descaling phase of the tank clean- 
ing method consists of making the inner surface of 
the tank the cathode in an electrical circuit in which 
suspended fabricated steel grids or curtains are the 
anode. The tank is filled with sea water which func- 
tions as the electrolyte. When sea water is not avail- 
able a 114 percent salt solution may be substituted. 

Existing data is based on a sodium chloride solu- 
tion. However, there is no obvious reason why other 
electrolytes could not be satisfactorily employed. 

Electrical energy is supplied by one or more low 
voltage (about 10 volts), high amperage (about 1200 
amperes) DC welding generators, so that a resultant 
current density of about 0.5 to 1.0 ampere per square 
foot on the tank surfaces is maintained. For all prac- 
tical purposes, the current passes from the anode 
through the electrolyte to the cathode. The length of 
time required to loosen the scale varies somewhat 
with the thickness of the scale and the current density. 
The time required is greater with heavier scale and 
less with greater current density. Best results are 
obtained with a current density between 0.5 and 0.7 
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Figure 3—Notes: 1. Where section of anode comes within one foot of 
ship’s structure, shield anode section with rubber, Pc. 5. 2. Omit anode 
rodes where necessary to maintain clearance. 


ampere per square foot for the side and top surfaces 
and a current density of about one ampere per square 
foot for the bottom of the tank. The time required for 
descaling tanks varies from 24 to 48 hours. For 
example, for tanks of 500,000 gallon capacity, seven 
welding generators (each rated at 1200 amps con- 
tinuous duty) will do the job. One generator would 
be connected to the anodes for each bulkhead, one 
to the overhead anodes, and two in parallel to the 
bottom anodes. 


Anodes 


The anodes consist of curtains or grids of % to 
Yg-inch diameter steel rods with hooked ends inserted 
into holes in angle iron framing or over 1-inch diam- 
eter rods. All parts of the anode are manufactured 
in the shop and the individual parts are then lowered 
through the tank manholes and assembled by hook- 
ing and clamping so that a minimum of welding is 
required in the tank (see Figure 3). The anodes are 
then readily disassembled after the tank descaling 
operation and reused in subsequent tanks until ex- 
cessively reduced in diameter by electrolytic action. 
The anodes are so designed and suspended in the 
tank that all elements are spaced about six feet from 
each of the six tank surfaces. 

The rods in the six planes of the anode curtains are 
spaced on 18-inch centers. (See Plate 1.) The grid is 
supported by a sufficient number of 2-inch sisal ropes 
through 11-inch diameter holes drilled through the 
deck above the tank to hold the anode in the position 
previously described. Centered over each 11-inch 
hole and welded to the deck are pieces of standard 
11%-inch pipe of sufficient length so that they extend 
at least one foot above the highest level of the elec 
trolyte in the completely filled tank, The anode sup- 
porting ropes will then pass through these pipes. (See 
Plate 2.) Lashing eyes for these ropes have previously 
been welded to the top angle iron frame of the anode. 
In the event that protruding members of tle hull 
come closer than six inches to the anode, that portion 
of the anode should be protected with split rubber 
hose. 
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CLEANING AND DESCALING CARGO TANKS 


Plate 1—Suspension of anode grid in tank. View taken after 40-hour 
descaling periods.” 


Plate 2—Arrangement of standpipes on deck for venting and for 
suspending anodes. 


Plate 3—Grid anodes, showing extension rods for corners. 


The anode may be manufactured and assembled as 
‘single unit or two or more units may be used in a 
tank, depending upon the construction of the tank. 


Plate 4—View of motor asembly from vessel. 


A deep vertical keel and centerline deck beam may 
make two separate anodes in a single tank desirable. 
Also the throwing power of the anodes into corners 
and recesses can be improved by the use of anode 
extensions. (See Plate 3.) 


Order of Procedure 


After a ship is dry docked ready for cargo tank 
descaling, the following procedure is followed: 

The first step depends upon the condition of the 
tank, the most recent cargo and whether or not the 
tank has been hot water washed at sea before coming 
in for tank cleaning. If the tank has not been hot 
water washed and its latest cargo was some type of 
black fuel oil, the tank is first cleaned as previously 
described. The tank is then tested again for explosive 
gases. When safe to do so, an opening is cut in the 
lowest part of the bottom of the tank for a ten-inch 
gate valve, which is bolted to the bottom plate. The 
tank is now ready for the installation of the anodes. 

DC electrical generator capacity is furnished by a 
battery of motor-generator sets. (See Plate 4.) These 
are welding motor-generators with controls modified 
to make them suitable for the electrolytic descaling 
service. The modification consists simply of provid- 
ing separate field excitation from a 70 VDC welding 
machine connected to each motor-generator to con- 
trol current output. Maximum continuous rating of 
the motor-generators is 1200 amperes. The positive 
leads of these generators are brought into the tank 
and bolted to the top frame of the anode at points 
to give the proper distribution of current to the tank 
surfaces. Electrical jumpers are provided where neces- 
sary to aid in the current distribution. The bolted 
connections and exposed electrical cable lugs are 
painted with a coating of varnish to insulate them 
from direct contact with the electrolyte. The negative 
leads are attached to the shell of the ship with bolted 
lugs. 

The tank is now filled with salt water to within 
12 inches of top of coaming. The hydrogen liberated 
in the descaling process escapes through the pipes 
which also house the anode supporting ropes. Current 
should never be applied with tank only partially full 
of water. Apply generator load not to exceed 1200 
amperes per generator at about 10 volts. Adjust cur- 
rent from 0.5 to 0.7 ampere per square foot of tank 
interior surface for side and top anode, and one am- 
pere per square foot for bottom anode. Run at this 
load for 16 hours minimum, drain down, flush out 
scale taking care to remove all scale accumulations 
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on the bottom of the tank and refill with salt water. 
Reapply generators and continue descaling for 16 
hours (minimum). Reverse the flow of electricity at 
half the former load for five minutes at the end of 
the final scaling operation. The tank then is drained 
completely by opening the 10-inch gate valve in- 
stalled at the bottom of the tank. Flush the entire 
interior surface of the tank with salt water from the 
ship’s fire mains, or from shore connection, leaving 
the drain valve open during the flushing opera- 
tions, Electrolytic descaling is continued if necessary. 
Otherwise the interior tank surfaces are then hosed 
down with the fresh water. 


Precautions 

During the entire operation of descaling, precau- 
tions are taken to prevent explosions from hydrogen 
gas accumulations, Gas test readings are taken fre- 
quently in nearby spaces in proximity of the tank. 
“No Smoking” and “No Welding” signs are posted 
in the vicinity of the tank. 

Where a vessel is to be electrolytically descaled 
while afloat and generators are located at the pier, the 
size of copper ground-return cables should be at least 
1,000,000 circular mils per 1000 amperes. This pre- 
caution will prevent possible stray current damage 
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to the hull. The electrolytic method of descaling rug; 
from tanker compartments has been found to be 
quieter, cleaner, quicker and more economical than 
other conventional cleaning techniques. 
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DISCUSSIONS ON TECHNICAL ARTICLES ARE SOLICITED 


Discussions on technical articles published in Corrosion 
will be accepted for review without invitation. Discus- 
sions must be constructive, accompanied by full sub- 
stantiation of fact in the form of tables, graphs or 
other representative data and be submitted in three 
typewritten copies. 

Authors of discussions are asked to supply one copy 
of figures suitable for reproduction and will be sent 
on request a copy of the NACE Outline for the Prep- 
aration and Presentation of Papers. 
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Discussions will be reviewed by the editor of Corro- 
sion and will be sent to the author of the paper 
discussed for his replies, if any. Publication will be in 
the Technical Section with full credit to the authors 
together with replies. Discussions to papers presented 
at meetings of the association may be submitted in 
writing at the time of presentation or later by mail 
to the editorial offices of Corrosion, 1061 M & M 
Bidg., Houston 2, Texas. 
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Figure |—Placing wood lining in steel fitting. 


Advantages of Wood Lined Steel Pipe 
In Corrosive Services: 


By E. H. BRONSTEIN* 


Introduction 
OOD, one of the earliest materials of construc- 
tion, is still extensively used as a material for 
transporting corrosive or abrasive substances. 

The hand-hollowed log evolved into an improved 
construction? toward the approach of the nineteenth 
century: A pipe built of staves, cut to accurate curva- 
ture and to true radial planes and held secure by 
iron hoops, straps, or wire for strength. 

When extensive use of wooden pipe in waterworks 
practice and industry began to yield to cast iron and 
steel pipe around the close of the nineteenth century, 
properties found especially valuable in wood pipe 
caused it to be retained for applications where iron 
and steel proved not as fully serviceable or as eco- 
nomical or where ferrous metals were deemed al- 
together unsuited. Some of these properties are: 

1.A natural immunity to electrochemical corrosion. 
Since no ions from dissolving metal are present 
serious contamination of the fluid in the pipe by 
corrosion products is therefore precluded. 
.Inherent resistance to many chemical exposures 
that affect steel adversely or render the use of 
suitable alloys economically prohibitive. 
.Characteristic wear-resistance of certain species 
like maple? and beech*® which are known to with- 
stand prolonged abrasive action. — . ae 

4.A distinctive capacity for lowering pipe friction, 
assuring smooth fluid flow with increased delivery. 

Wood pipe is used to an extent far greater than is 
generally supposed, especially in the more abrasive 
and corrosive operations, Typical materials handled 
by wood pipe or wood linings are: Aggressive waters 
irom mine drainage and from chemical processes, 
abrasive slurries of many origins, wood pulps of vir- 
tually all descriptions, natural and processed brines; 
acid fumes, gases and vapors; refinery waste liquors 
and acid, alkaline and saline solutions. These uses are 
detailed in Table 1. 


& Subn ted for publication November 23, 1953. 
Executive Coordinator of Development, Electronic Engineering Com- 
pany, Akron, Ohio; formerly corrosion engineer, Michigan Pipe 
Company, Bay City, Mich. 


Abstract 

Wood-stave and especially wood-lined steel pipe is 
extensively used to transport corrosive and abrasive 
substances at temperatures up to 185 F. Wood is 
especially useful in handling pulp suspensions, pulp- 
mill wastes, mine wastes, dilute mineral acids and 
dilute caustic soda solutions. Its acceptable pH 
range is from 2.5 to 11. It is not recommended for 
use with strong oxidizing agents, concentrated min- 
eral acids or highly alkaline or caustic solutions. 
It is used successfully to exhaust many kinds of cor- 
rosive fumes and vapors. 

Short term laboratory and lengthy service experi- 
ence have shown that even under pressures up to 
100-200 psi liquids seldom penetrate halfway through 
standard thicknesses of staves. This keeps corrosion 
at the wood-steel interface of wood-lined pipe at a 
minimum, 

Other assets are sustained low friction coeffi- 
cients and a degree of insulation from temperature. 
4 tables, 16 references and bibliography. 


First Recorded Installation in 1891 

Because tensile strength of wood perpendicular to 
the grain is considerably less than that of steel, a 
bored log or a pipe made of weakly bound staves will 
exhibit no resistance to internal pressure above 25 
psi and must depend upon steel bands or wire for 
extra strength. Because steel banded wood pipe 
serves pressures up to 125 psi, the need for greater 
strength to meet higher operating pressures and 
other mechanical demands normally fulfilled by stur- 
dier pipe, led to the adoption of the wood lined steel 
pipe design in 1928 by The Michigan Pipe Company, 
developed during a program of engineering design 
headed by Henry B. Trombley, senior mechanical 
engineer. 

Independently of this however, in 1891 the first 
wood lined steel pipe installation* on record was fab- 
ricated under the auspices of the City of Newark, 
New Jersey Water Division. This consisted of one 
42-inch and one 48-inch steel pipe, each securely 
holding a complicated wood stave lining of varying 
thickness, along a tapering diameter, terminating as 
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TABLE 1—Service Experience With Wood Linings 
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| | 
Materials 


Group Industry | Piping Service 


* al-Mining 


| 
| Acid mine water: 

| with dissolved sulfates and sus- 
pended silica) 





Temp. | Pres- 





| Petro-chemical WwW ater exhaust containing 0.5% 
| | He2SO« and 0.1 5% SO2 





Aggressive _ 
Waters 


De-mineralized water 





| Acidulated water containing 
0.4% HCl with traces of chlo- | 


| Pulp and Paper = |——————— 
| | White-water: 


suspensions usually carrying 
| small amounts of fibre with res- 
| idues from di i 
ble; aching liquors. 


Suspensions | 


| Cc ork Manufacture | Wa ater- logged 
| suspension 





Silica- Mining | Sand durcy 2 


Stez am- Electric | Fly ash dlarries. 10% solids 


Abrasive Power Generation 
Slurries 


Re fining 


Portland Ce ement Clay ‘Gurries up to "35% 


mesh varies 


Meta Surgical aad Spe nt He »SO4 pickling lquor 


Ore Refining 


Inorganic | Leather Manufac- | Tannic acid process and waste 


& Organic turing liquor 
Acid Solutions 


facturing 


Process waste 
liquors, and Chemical 
related 


Chemical Acetic acid all concentrations 


Pulp and Paper Spe nt cz scl ium bisulfite dige sting 


liquor 


Saturated § steam 


Sulfuric ac id { fumes 


Gases, Vapors} 
and Fumes 


Wet. SOz with entrée ained abra- 


sive solids 


Sodium chloride up to 26% 


Brines, Salts, | 
Bleaching 
Liquors and 

Miscel. 


Electro-Chemical HCl 


a 22-inch Venturi throat. According to L. 
dom, construction engineer of the Newark Water Di- 
vision, these wood lined Venturi tubes, 
described in a recent technical paper 
1949 after 58 years of uninterrupted, trouble-free 
service. Mr. Leedom epitomizes these structures 
‘marvels of workmanship and enduring monuments 
to the millwright’s art of two centuries 
fine tribute, indeed, to the man who conceived the 
idea of wood linings and to the men who executed 

’ Coal mines, early in the century, made spasmodic 
attempts to line cast iron pipe with wood for acid 
water and abrasive waste service. However, difficul- 
ties associated with the accurate milling of staves 
and their secure placement in the iron pipe at the 
mine site delayed adoption of wood lined pipe in this 


industry. 
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largely water that 

| has been separated from pulp 
| 
| 





“Sulfite pulp, Sulfate pulp. Soda | 2.é 
pulp, Mechanical pulp, Bleach- | 
Pulps and | ed and unbleached: 
Related | Pulp and Paper | and unwashed up to 10% aque- | 
ous suspensions 





| Coal-Mining | Cc oat refuse “14 mesh 20%. solids| 


% solids—2 20 me: sh 


Lead-Mining and | Lime-stone slurries 


Chemical Dilute He SO4 drains age 


Textile Manu- We: ak He SC D waste 


Hydrofluoric acid waste 
Max. | Max. 


| Chemical Steam exhaust “with entrained 
HC ‘ and HeC 2H302 


wo 
on 


| Chemical and Ferric chloride to 40% with 1% 
| 

| Sodium hypo-chlorite s 
a less than 10% 


, were retired in 





—- sure | ay 
PSI | Ft./Sec. 
en up to up to 
250 | 10 
| 160 F | rein 
-——_—_|-—— 
90 F La 
| 
2sF | % | 6 
zs Max Max 


2 é | 6 
Max. | Max. | Max. 





| Atm 100 Poa 10 
| 150 | 16 
100 F | upto 
i 6&0 6 
| _ 
100 15 
Atm 
90 F | 
| 
95F | 10 a 


100 F 75 
Max. _Mi ix. 


85 F 


Atm 


150 F 


Atm 


While wood as an engineering 
material retains its recognized place 
elsewhere its use as a lining for 
steel pipe has not been as common 
as have other lining materials. 
However, wood linings for stee| 
pipe and fittings have a successfy| 
performance record for 26 years in 
certain process industries, notably 
in pulp and paper manufacture— 
first to make extensive use of wood- 
lined steel pipe construction. A 
digest’ of experience with wood 
lined steel pipe is available for 
those interested. 


Construction and Design 

Kiln-dried, clear heartwood 
staves cut from Douglas fir, Cali- 
fornia redwood, Michigan pine, 
hard maple and sometimes cypress, 
or other species enter into the con- 
struction of the wood linings. These 
staves, before insertion into the 
steel pipe or fittings, are milled to 
accurate curvatures, to true radial 
planes and proper thicknesses and 
provided with a tongue along one 
lateral edge and a groove along the 
other to insure a wedge-tight, leak- 
proof joint. Figure 1, which pic- 
tures a fabricated mitered 90-degree 
elbow under construction, shows 
the stave design, relationship and 
final assembly. 

The stave-ends of one mitre are 
joined to those of the next by 
means of plastic wood which, ex- 
perience shows, provides not only 
a secure leak-proof joint, but 4 
durable bond that often outlasts 
the staves themselves. The staves 
vary in length with that of the 
pipe-section, and range in thickness 
from 114, inch for 4-inch pipe to 
15% inch for 30-inch pipe, while the 
steel pipe or fitting (flanged) varies 


in wall thickness from 14 gauge (0.078-inch) through 
extra heavy wall (Schedule 80), depending upon the 
internal pressures and other mechanical demands. 

The staves, driven into pipe by hydraulic ram ant 
into fittings by pneumatic hammer, are inserted with 
wedge-like compression to exert a constant tension 
on the steel shell, which, as the wood lining swell 
with fluids, grows even greater, to bring about : 
desirable degree of pipe rigidity. 


Little Corrosion at Interface 
Virtual absence of corrosion failure at the woot 
steel interface (dissimilar materials contact) observed 
over 26 years, strongly supports the belief that the 
staves are not fully penetrated by the fluid in the 
pipe despite pressures of 100-200 psi. Cross-sectiots 


cut from wood-lined steel pipes taken down for mait' 
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tenance or alteration while in serv- 


ADVANTAGES OF WOOD LINED STEEL PIPE 


TABLE 2—Materials Suitably Handled by Wood Linings 





ice, showed wetting of the staves 
hardly beyond mid-thickness on Acids | 
the average. This limited perme- 
ability is reconciliable with the 
fact, among others, that the heart- 
wood of a tree trunk, in contrast 
to the open-cellwork of the younger, 
life-bearing sapwood, exhibits a con- 
solidation of inactive cells grown 
dense with infiltrated materials.® 
These infiltrations build up inside 
the cell cavities and cell walls as 
the sapwood matures into heart- 


Acetic Acid (all concen- | 
trations) | 


Boric Acid (sat’d.) 


Hydrochloric Acid (5% 
at 150° F.) 


Nitric Acid (5% at room | 
temp.) 

Oleic Acid 

Palmitic Acid 

Phosphoric Acid 30% 

Sulfuric Acid (5% at 

140’F. 
wood. 

Considerable light is shed upon 
the extent and manner of water- 
transmission in wood staves by 
at the Laboratories of the 
Products Division, United 
States Department of Commerce during 1937 and by 
German investigators ten years earlier. 

The first of these investigations’ was carried out 
on cypress staves, old and new, subjected to water 
pressure of 65 psi for periods of one hour to one week, 
demonstrating that the water did not pass through 
to the other surface of the stave. The investigation 
also showed that water pressing against a stave sur- 
face in a pipe or tank did not travel radially ; that the 
movement of water was longitudinal, starting from 
the point where the pressure was applied, through 
the given annual ring, to emerge at the cross-section. 
In staves where the grain ran parallel to the surface 
pressed upon, no water appeared at the cross-section. 
The study emphasized the fact that the transmission 


Sulfurous Acid 15% 
Tannic Acid 10% 


Tartaric Acid 30% | 


studies 
Forest 


} of water in a longitudinal direction observed in 
| staves under water pressure, “is in entire accord with 
s the behavior of the passage of liquids in tree-trunks” 
» to quote the report. The German inquiry® into water 


permeation was carried out on spruce staves varying 
in thickness from one inch to 1.5-inch—subjected to 


| pressures from 100 psi to 180 psi for periods of 24 to 
| 72 hours. The findings in this investigation parallel 


many of those of the Forest Products Division. 


Species Adapted to Use 


Species of wood are selected for pipe linings gen- 


| rally to be consistent with the application. Fir and 
§ tedwood, for example, while used interchangeably in 


pulp-mill piping, differ enough in properties to war- 


§ tant considered selection for certain classes of serv- 
; ice. Pine, another example, serves best in exposure 


toacid mine waters, dilute mineral acids and stronger 


E alkaline solutions, notably caustic soda—whereas a 
; hard maple lining is best suited for slurries, or other 
s abrasive suspensions like fly-ash, coal refuse, silica, 
s clay, ground limestone, mine tailings, etc. 


Temperature Limits 
lemperature limit for wood, arbitrarily fixed at 


| 180-185 F, is determined largely by the acidity, alka- 
 linity and composition of the fluid carried in the pipe. 


For example, water, short of boiling, will have no 


} adverse effect on wood; while a 5 percent solution 


| Magnesium Hydroxide 25% 
| Sodium Bicarbonate 30% 


| Sodium Carbonate 11% 


| Sulfur Dioxide 


| Hydrogen Sulfide 
| Steam 


Aggressive 
Waters 


Alkaline and Caustic 
Solutions Salts 
| Fresh Water 
Salt Water 
Coagulated Water 
Acidified Water 
Acid Mine Water 


Aluminum Nitrate 20% 
Alum 10% 

| Ammonium Sulfate 20% 

| Borax Liquor (dilute) 
Calcium Hypochlorite 1% 
Copper Sulfate 5% 
Copper Nitrate 20% 
Calcium Chloride 50% 
Copper Chloride 33% 
Copper Cyanide 5% 

| Ferric Chloride 25% 

| Ferrous Sulfate 3% 
Mercuric Chloride 10% 
Potassium Cyanide 2% 
Sodium Chloride 25% 

| Sodium Sulfite 10% 
Sodium Phosphate 3% 

| Sodium Perborate (sat’d. 

| Sodium Ferricyanide 
Sodium Hydrosulfite 4% 

| Magnesium Chloride 20% 
Magnesium Sulfate 20% 
Nickel Nitrate 20% 
Nickel Sulfate 25% 
Nickel Chloride 25% 
Zinc Sulfate 


Calcium Hydroxide 3% 


De-mineralized 

| Water 

| Sea Water 

| River Water 
Steam Condensate 


Sodium Hydroxide 5% 


Sodium Silicate 


Gases, Fumes and Vapors Miscellaneous 


Vegetable Oils 
Carbon Dioxide 
Hydrochloric Acid 
Sulfuric Acid 


| Sour Crude Petro- 
leum 


Septic Sewage 





Abrasive Suspen- 
sions 


TABLE 3 


Friction Losses in Pulp and Paper Stock Lines Using 


Wood Lined Pipe 
Head Loss in Feet/Hundred Feet of Pipe. 
Stock Consistency 1% 


| Nominal Pipe Size 
| (In Inches) 


Nominal Pipe Size 


Doe et ee 


” 


NONRNORUwWIO 


DDO ivindoip:- 
triptsboeObo- + +: 


gupoowtomm! 2: 


wytont 





of HCl or H,SO, is detrimental to wood at tempera- 
tures above 150 F. To cite another example, a one 
percent solution of caustic soda, safely handled by 
most species at 125-135 F will not materially affect 
pine at boiling temperatures even up to 10 percent 
strength,® nor cypress up to 25 percent concentra- 
tions.’° The range of allowable chemical exposure for 
wood, expressed in terms of pH, falls within 2.5 to 
11.0, according to industrial experience. However, 
wood is not recommended for use with strong oxidiz- 
ing agents, concentrated mineral acids and highly al- 
kaline and caustic solutions. 

Table 2 lists many specific materials'' suitably 
handled by wood linings. 

An advantage of wood-lined steel pipe construc- 
tion of especial interest to corrosion engineers and 
others, is the combination of mechanical strength 
and corrosion resistance in a single structure. It has 
a demonstrated degree of corrosion and abrasion re- 
sistance. To the engineer concerned with hydraulic 
properties, wood-lined steel pipe often gives reduced 
friction losses with increased fluid flow compared to 
metals of equal predicted length of service. 

The noted hydraulic and irrigation engineer, F. C. 
Scobey,’ in his studies on the flow of water through 
wood stave pipe said “wood pipe will convey about 
15 percent more water than a 10-year old cast iron 
pipe or a new riveted pipe and about 25 percent more 
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than a cast iron pipe 20 years old or a riveted pipe 
10 years old.” 

Table 3 shows friction loss values,!* based on en- 
gineering statistics in pulp mills, for a one percent 
pulp suspension (99 percent water) carried in a 
wood-lined pipe. 

Another advantage is the thermal insulating property 
of wood. This property is of particular importance 
where excessive heat losses, heat gains, or susceptibility 
to freezing becomes an economic or technical factor. 


Resistance of Wood to Corrosives 
Reproduced in Table 4 is S. J. Hauser and C, Bahl- 
man’s'* tabulation of their experimental results with 
six species of wood subjected to the action of 38 


TABLE 4—Physical Effects of Chemicals Upon Wood" 
_ After One Month in C “old and E ight Hours i in n Boiling L ne 
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chemical agents embracing acids, bases, salts, organic 
substances and water for 30 days at room tempera- 
ture and for eight hours at boiling temperatures, 
Reproduced with this table are the investigator’s copn- 
clusions.’® The reader is referred to Hauser and Bahl- 
man’s original work’® for the full commentary, 
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this paper. The author also acknowledges his in- 
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Cy press Fir Pine 


~ Cold Hot Cold Hot Cold 











H20 

(Water) - -|— 
CHsCOOH 

(Acetic Acid) 5% 


HCl (Hydrochloric 


Acid 5% - -|8 -——- — iSS,VB VS,B - - |SS i- - - | ——— 
10°% SS SS SS Ss - |SS SS,VB VS,B | — |S | — SS 
25% SS V8,VB (SS VS,VB_ jSS 8 SS,VB /VS,VB,Ch 8,B vs S,VB |SS,SB VS,VB 
50% $,CLSB SS,Cl Ss $,VB 5,B SB, | 
2 Conc, (a) | VS,B,Cl VS,B,GR 1VS,B,CI | \VS,VB | \V ‘SB, Sh,Cl | Vi 8 .B, Di, Ex,Cl 
2504 | | | 
(Sulphuric Acid) 1% ss S ss Ss \SS,B vs | —— Iss | ———_——_——_ |W 
5% SS S SS Ss - SS Vs 5,B VS,B — - |S SS SS 
10% SS VS,P {8S S SS SS |VS,B \VS,VB SS,B 8 iSS,SB SS 
HN 25% SS,SB VS,VB \S,B iVS,VB_ {SS VS,VB Me S,VB VS,VB,Ch |VS,VB VS,VB |SS,B VS,VB 
NO3 | | 
(Nitrie Acid) 5% 8 SS Vs —— |S,Shd 1VS,VB VS,VB ISS VS,Shd |SS,GR §,C1,Shd 
10% VS,Shd |SS VS,Shd {SS 8,Shd VS,VB VS,VB,¢ — iSS,SB |VS,Shd |S,B,GR,Sh §,C!,Shd 
25% 8,B Shd,VS | VS,B VS,Shd_ /SS,B,Cl |S.Shd |VS,VB VS,VB,C1,Shd |S8,BB,Sh |VS,Shd 1VS,VB,GR,Sh,Cl_ |S,CI,Shd 
NaOH (Sodium | | | | | | 
Hydroxide) : 1% —--— SS — |Sh,GR - - —_—_—————_ |VS,W,SB,GR'S |Cl |Sh |Sh,Vh,Di |Vh,Sh, Di 
5% - - ISS SS Sh,GR ———-— |VS "SB, GR |S |Sh Sh |\Sh,VH,Di,GR |Vh,Sh,Di 
10% SS SS,GR Sh,GR (SS IVH, Sh, Di, GR |VS, ‘GR, P 8,Sh,Di,GR (ShGR,W | |Sh,Vh,Di,GR,W,I |Vh,Sh,Di,GR 
— 5% SS,P Ss SS,GR,P |GR SS Vh, G R, WwW SS,GR,P \S,Sh,Di,GR,B |Sh,GR,SS,P Iw. G.R SSGR,W. P, |W HGR 
Na2d 1 | | | 
(Sodium Sulphide) 5% SS SS — S,P,B _—— — | \SS,GR,P 
20% SS SS |S,P,B aa 8S,GR,P 


NaHSOs (Sodium 
Bi-Sulphite) 


Na2COs (Sodium 
Carbonate) 


Ca(OH)2 (Calcium | 
Hydroxide) . filtered j— - - ———— | 
10% susp | — |~-— — | 

Ca(ClO)2 } 


(Bleaching Powder) filtered iSS,FZ,GR SS,FZ,GR FZ 
5% susp |SS-FZ | SS,FZ | FZ 
NaCl 
(Sodium Chloride) 10% _-— — —— |SS |} —— 
25° a —— | ———- {SS 
CaCle | 
(Calcium Chloride)... . 10% | — - ; 
25% . — | 
Turpentine aie 2 sane ss i Ysera 
Linseed Oil a ciate =< 
| 


Cottonseed Oil Fatty Acids Renee - cans kp Aeaee —— | —— 


| | 


(a) )E ffect of concentrate ed hediee lorie. acid was rec welll after ode one onde 's exposure. 


The physical condition of the test strips after one month in the 
cold liquids and after an eight-hour exposure to the hot fluids is 
shown in Table 4. 

The following abbreviations were used: 


SS—slightly soft. Sh—noticeably shrunken, 
S—soft. Ex—noticeably expanded. 
VS—very soft. Cl—cracked lengthwise. 
VH—very hard. W— warped. 
SB—slightly brittle. Di—considerably distorted. 
B— brittle. GR—grain raised or roughened. 
VB—very brittle. FZ—covered with downy ‘‘fuzz.” 
P— pliable. CH—charred. 
SP—slightly pliable. Shd—shredded, easily picked 
apart. 

In Table 4 a dash indicates no noticeable action upon the wood, 
and, where the test was made at room temperature only, an unfilled 
space is left in the hot column. The results were recorded after the 
strips had dried in the air for one week after their removal from the 
liquids. There was very little difference in the condition of the wood 
just when removed from the liquid and after the additional air dry- 
ing, except that in some cases a slight pliability in the wet wood 
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would disappear after drying, a slight brittleness being noted. 

Table 4 reveals the action of the different chemicals upon eac 
the woods very clearly. Slight softness (SS) and a roughening 
grain (GR) probably have little significance and should not ! 
as indicating unfitness of the wood. The other terms, how‘ 
demerits which lessen the adaptability of the wood for 
chemical solutions, 











Conclusions d s 

a) Of all the chemicals used in these experiments, nitric id and 

caustic soda are the most detrimental towards wood. The alkali and 

the stronger dilutions of nitric acid have a tendency to cause shrink 
age, especially when heated. 

b) There is always one wood (and often more) which is able t 
















resist the action of the other chemicals, at least in moder:te com 
centrations. , 
c) We can obtain a general idea of the relative fitness oi the six 


woods from the number of instances in which each of them was 
detrimentally affected. Of the thirty-eight liquids used, the number 
which noticeably affected the different woods at room ten erature 
(disregarding slight softness and roughening of grain) was as fol- 
lows—-pine 4, cypress 7, fir 8, maple 13, oak 15, redwood 22. 
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advertising counsellors of Bay City and to Dr. 
Malvern J. Hiler, president of The Common- 
wealth Engineering Company of Ohio, Dayton, 
for their critical review of the manuscript, 
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Introduction 


NTERNAL CORROSION of gravity and low 

pressure or intermittently operated discharge lines 
in sour crude service is a serious problem, Several 
means of protection have been tested, but no one 
method has proved to be a “cure all.” Among the 
more promising tools is internal plastic coating. 

Investigation of internal plastic coating of pipe 
began as early as 1940 with the baked phenolics, the 
only materials available at that time. This material 
has been used widely for drill pipe, fittings and where 
the use of mechanically coupled pipe was practical. 
Its use in the pipe line industry has been limited be- 
cause welding damages the coating at the joints. 

The development of the air drying vinyls widened 
the use of plastic coatings. However, these still did 
not provide a practical means of protecting pipe lines 
already in place. 

The need for protection of the many miles of pipe 
lines already in the ground brought about the de- 
velopment of a method of internally coating of pipe 
lines in place. This method was first attempted in 
1947, the first oil line to be internally plastic coated 
in place was a 4-inch gathering line in the Means 
Field. This line was coated in April, 1948 using one 
prime coat and one top coat of a conventional vinyl 
coating. 

Cleaning Methods 

General acceptance of in-place coating application 
has been hindered by the lack of adequate cleaning 
techniques more than any one factor. It has been a 
basic principle of plastic coating application to have 
an exceptionally clean surface with a good anchor 
pattern for mechanical attachment of the paint film. 
For most applications, blast cleaning and pickling are 
generally considered the only acceptable methods of 
surface preparation. 

Despite the difficulties of cleaning a badly cor- 
roded gathering line in place, the use of petroleum 
solvents and wire brushes, along with other cutters 
and abrasives has provided amazingly good surface 
preparation, However, it does not approach the 
standards considered necessary for plastic coatings 
in other applications. This method does not remove 
the final film of corrosion products or neutralize the 
corrosive action of sulfide poducts which remain in 
minute cracks in the metal surface, nor does it pro- 
vide the anchor pattern considered necessary for good 
coating adhesion, 

Inspection of lines coated during the early stages 


% A paper presented at a meeting of South Central Region, National 
Association of Corrosion Engineers, Dallas, Texas, October 12-15, 
1954 and at the Eleventh Annual Conference, National Association 
of Corrosion Engineers, Chicago, Ill., March 7-11, 1955. 
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Abstract 





Since 1947 various materials including baked phe- 
nolics, air drying vinyls, thermosetting polyesters, 
furanes and others have been used with varying 
success for the internal coating in place of pipe lines. 
Development of high-solids vinyls and amine cured 
Epoxies has made the process more dependable. 

Principal problem in applying the coatings is in 
surface preparation. The author recommends a 
scheme involving successive cleaning by abrasion, 
solvent cleaning, alkaline cleaning and acid cleaning 
with the necessary intermediate washings. Drying is 
effected best by aspiration until the coating is tlior- 
oughly dry. “Solvent washing” resulting from the 
condensation of solvent at cool places in the pipe is a 
primary. difficulty in the drying process. Tests of 
drying times are reported. 

Considerable data on economics of internal coat- 
ing on about 100,000 feet of pipe are given, indicating 
payout for some types of service in short lines in as 
short a time as one year. Economics of internal 
plastic coating are not as good for long lines as for 
short ones. Several case histories of lining economics 
are given. 

Collateral benefits in improved flow capacity and 
reduction of paraffin deposits are reported. 

Factors to be considered when planning an internal 
coating job are given. 
















of the development of this process has generally 
exhibited poorer coating adhesion than is considered 
necessary for other coating applications, Neverthe 
less, these coatings have remained in good conditio! 
year after year and have continued to provide leah 
free and, insofar as can be determined, corrosion free 
service. It may be presumed that surface preparatio! 
is not as critical in this application as in others. How 
ever, the full value of the available coating materials 
could be utilized better if better surface preparatiol 
could be secured. 

At present there is no standard cleaning procedutt 
various contractors having their own methods. 















Surface Contaminants 





In general to insure maximum coating life thet 
are three types of surface contaminants which mvs 
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be removed before applying coatings. The complete- 
ness with which each of these is removed will mate- 
rially affect the service life of the coating. These 
three types of contaminants include: 


1. Grease, oil, dust, etc. 
2. Scale os 
3. Visible and invisible corrosion stimulators 


Cleaning Methods 


Three cleaning procedures in addition to abrasive 
action can be used to remove these contaminants 
from a pipe line. 

Each will remove certain products. Elimination of 
any one of the three will leave either an undesirable 
flm on the surface or make the next step more diffi- 
cult, The three cleaning methods are: 


1. Solvent cleaning 
2. Alixaline cleaning 
3. Acid cleaning 


Solvent cleaning is the least effective of the three. 
Where possible, it should be used only to supplement 
the other two. It is effective in removing most of the 
oil and paraffin accumulations in the line. However, 
most petroleum solvents themselves leave a slight 
oily film on the pipe wall which must be removed. 

Alkaline cleaners are more efficient, cheaper and 
less hazardous than solvent cleaners. Deposits are 
removed by saponification and detergent action 
rather than by solution, After the deposits have been 
displaced, they are emulsified throughout the body 
of the cleaner and removed from the line. In order to 
perform all these actions the solution should contain 
wetting agents, detergents, emulsifying agents and 
saponifying agents. Because heat enhances the activ- 
ity of the alkaline cleaner, this type of solution is not 


p as effective when used cold, as is necessary in this 
| operation. However, it will prepare the surface for 


acid cleaning and will remove traces of oil and grease 
leit by the petroleum solvent. The use of an alkaline 


- cleaner will minimize the danger of an explosion by 
S leaving a gas-free line, Alkaline cleaners must be 
§ followed by an acid solution because the coating will 
» not bond to an alkaline surface. 


Acid solutions for surface preparation prior to coat- 
ing have been tested thoroughly by years of experi- 


; ence. In addition to the acid constituents, oil solvents 
s such as alcohols, or ketones, detergents and wetting 
agents to assist in wetting the surface and removing 
s the contaminants and an inhibitor to prevent exces- 
} Sive attack on the metal to be cleaned are required. 
| Acid cleaners effectively remove light rust and scale 
; and remove or neutralize invisible corrosion stimu- 
: lators. The acid solution also will etch the metal sur- 


lace, improving coating adhesion. An insoluble iron 


; Phosphate film is formed by the reaction of phos- 
; phoric acid in the cleaner and the metal surface. This 
lm offers a good base for the coating and also re- 
stards underfilm corrosion at discontinuities in the 


coating film and at points where the coating is dam- 


§ aged, 


Chemicals were first used to clean a pipe line in 
Place in 1951. These first jobs were not successful 


because the solutions used were designed to be used 
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hot and also required a longer contact time between 
the solution and the metal than is possible in this 
operation. Alkaline cleaners which were only slightly 
soluble at atmospheric temperature were used. Fail- 
ure to neutralize the pipe with an acid rinse left a 
film on the surface which was difficult to remove by 
a water rinse, 

In the spring of 1953 an acid cleaner containing a 
mixture of acids including inhibited hydrochloric and 
phosphoric acids was developed especially for this 
type service. Also, in the solution are a solvent and 
a wetting agent. Before the acid solution is effective, 
the heavy oil and grease deposits and the heavy 
scale must be removed by abrasive action and by 
solvent and alkaline cleaning. The acid cleaner will 
remove the remaining corrosion products and leave a 
clean acid etched surface which has the appearance 
of having been sandblasted. Some difficulty has been 
experienced due to the atmospheric rusting of the 
pipe wall during the water rinse. Using an inhibitor 
in the wash water shows promise of eliminating this 
problem. The cleaning method is chosen largely on 
the basis of economics. Although chemical cleaning 
may be superior to other methods, in some cases it 
may increase the cost of cleaning a line more than is 
warranted for the little improvement in surface prep- 
aration. In other cases chemical cleaning may de- 
crease the time needed to clean the line enough to 
cause a savings in cleaning costs. 

Coating Materials 

One of the major problems in the development of 
the in-place application was finding a suitable coat- 
ing. In the early days of development conventional 
vinyl formulations were used but it was difficult to 
get a symmetrical coating because these materials 
have a tendency to run and sag. The conventional 
formulations also were susceptible to “solvent washing.” 
Thermosetting Polyesters 

A catalytic accelerated thermosetting polyester 
resin having 100 percent solids was the first special 
formulation to be tried. The accelerator was added 
immediately prior to application of the coating. This 
coating was applied to several lines with varying 
degrees of success. Because the amount of accelerater 
required was very critical, the application was too un- 
certain for field use. Small changes in temperature 
changed the setting time considerably. After setting up, 
the coating was very brittle and had practically no bond 
to the pipe. Indications were that this material served 
more as a liner than a coating. After a few jobs the 
use of this material was discontinued. 


Furane Materials 

The next material to be tried was a furane based 
material. Due to its high solids content, this coating 
has good resistance to “solvent washing’ and good 
flowing and anti-sagging qualities. Because no plas- 
ticizers are necessary in its formulation, it does not 
lose its flexibility due to leaching of the plasticizer. 
High cost has prevented widespread use of this 
material. 


High Solids Vinyl 
After approximately three years’ edvelopment, high 
solids vinyls have been offered for this application. 
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It is well suited to the in-place application, has a 
very high solids content and is fast drying, a factor 
which reduces the danger of “solvent washing.” 
Figure 1 shows a sample cut from a 4-inch line ap- 
proximately 9700 feet long coated with this material. 


Epoxy-Based Material 

The most recent materials which show promise for 
this application are the amine cured epoxy base coat- 
ings. Although these materials have excellent ad- 
hesion and are easily applied they have not been in 
service long enough for complete evaluation. Figure 2 
shows a sample cut from a 4-inch line approximately 
2700 feet long which was coated with this material. 

Many paint films applied in one coat have a high 
degree of porosity due to bubbles formed by escaping 
solvent or water of polymerization and entrapped air 
in the coating material. Overcoating with a second 
coat reduces pinholes, For maximum coating perform- 
ance coating thickness should exceed 5 mils and appli- 
cation in two coats may be recommended for some 
materials. 


Coating Application 
Because the techniques involved in the coating 
operation have been thoroughly covered in previous 
papers, only a brief summary will be given here. A 
very complete description of the process was given 
in M. B. 


Line in Place.’ 


Groves’ paper “Internal Coating of Pipe 
1 

In general, all contractors doing this work use the 
same method of coating application, differing mainly 
in the type and number of plugs and in their cleaning 
methods. The principal of forcing the cleaning or 
painting plugs through the line by compressed air is 
used by all contractors. The plugs are introduced 
into and removed from the line through specially 
designed loading joints. These joints have provision 
for valves through which the cleaning solutions and 
coating materials are injected into the line. 

A typical coating job would probably follow the 
following procedure: The oil in the line is first dis- 
placed with water or displaced directly by several 
batches of a petroleum solvent followed by individual 
batches of an alkaline degreasing solution, Each 
batch will be separated with rubber plugs, The latter 
method is believed to provide a gas free line safe 
from explosive hazards and will also provide the 
initial cleaning. 


The line is then cleaned by sending batches of 


either a petroleum solvent or a chemical degreasing 


solution through the line by means of rubber plugs. 
Abrasive action is obtained either by use of wire 


brushes or steel lathe cuttings. At least one contrac- 


tor uses an acid solution for the final cleaning. If acid 
is used, the line is rinsed with water and rubber plugs 


are run to remove the excess water. The remaining 


water and any grease which may remain is removed 
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Figure 1—High solids vinyl coating applied to a 4-inch pipe by the 


in-place method. 





Figure 2—Epoxy coating applied to 4-inch pipe by the in-place method, 


by running a batch of methyl ethyl ketone. The line 
is dried with air until the internal surface is dry. The 
line is then inspected and if clean the coating appli- 
cation is begun. 

The prime coat is applied either by placing the 
primer in front of a rubber plug which is pushed 
through the line at a high speed, or by inserting the 
primer between two counterfacing paint plugs and 
carrying it through the line against a constant back 
pressure, Both methods seem to give equally good 
results. Excess primer is removed at the downstream 
end and the deposited coating air dried. The finish 
coats are applied in the same manner as the primer. 
Following the last finish coat, the line is dried for 
several hours and then returned to service. 


Drying Procedures 

“Solvent washing” of the applied coating has been 
the limiting factor in determining the length of line 
that can be coated in one operation. Drying air mov- 
ing through the pipe picks up solvent vapors from 
the plastic film, the concentration continuously 1 
creasing as it goes through the pipe. At the point 
where the air becomes saturated with solvent, the 
plastic film is washed off the pipe by the condensing 
vapors. Solvent washing of the applied coating ap- 
pears to occur when the air is moving too slow) 
or through too long a length of line. Solvent washing 
also has occurred at points where the pipe was & 
posed and was colder than the pipe underground 
he 














This condition apparently causes condensation of t 
solvent on the colder surface. 


Solvent Increases in Stagnant Air 

If the movement of air through the line is stopp! 
before the coating is dry, the solvent concen tratio! 
will build up in the stagnant air inside the p'pe and 
condensation may occur. Even though the <oating 
appears to be completely dry and probably would bt 
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Figure 3—Schematic diagram showing test locations used in drying 
tests on 3-inch line. 
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considered dry on a surface exposed to the air move- 
ment, there often is enough solvent left in the coating 
which will continue to evaporate and cause “solvent 
washing” in the confined pipe atmosphere. 
Aspiration Appears to Be Better 

There is evidence that better results are obtained 
bene ‘ 5 R 
YY aspirating air at atmospheric temperature and re- 
duced pressures through the line than when warm 
‘ompressor air is blown through the line. Reducing 


the pressure aids the escape of the solvent from the 
wet film and reduces the possibility of pockets of 
solvent being trapped after the wet coating has filmed 
over. The trapped solvent eventually will diffuse 
through the coating but will leave a void. Contamina- 
tion of the wet coating by moisture condensation on 
the pipe wall and by oil thrown by the compressor 
is possible when compressed air is used. 


Tests of Drying Rate Made 

In order to establish drying procedures which will 
minimize the danger of solvent washing, a series of 
tests were made to determine the rate of drying of 
a coating under actual field conditions. The data were 
collected during the coating of a 3-inch line approxi- 
mately 6000 feet long. A vinyl formulation containing 
48 percent solvent was used. Taps were placed in the 
line to allow insertion of thermometers and for with- 
drawing samples of the pipe atmosphere. Figure 3 
shows the location of these taps. 

Drying was accomplished by aspirating air through 
the line at a velocity of 155 feet per minute, A vac- 
uum of 1.2 inches of mercury was pulled by the as- 
pirator. Data was collected at various intervals over 
a three-hour period. Figure 4 is a plot of the temper- 
ature gradient after 15 minutes. Solvent evaporation 
caused the temperature to drop suddenly in the first 
100 feet and continue to drop throughout the length 
of the line. As the drying progressed, the temperature 
gradually increased until it approached the original 
pipe temperature. 

Figure 5 shows the change in solvent concentration 
with time. This data was collected at test point No. 3. 
The solvent concentration increased to a maximum 
of 3.5 percent after 15 minutes and then gradually 
dropped until after two hours only 0.2 percent was 
found. Although after three hours the tests showed 
no solvent present and the coating appeared dry, the 
coating solvent washed overnight. Similar curves 
plotted for all locations gave the same picture. No 
similar tests have been run while drying under pres- 
sure, nor are data available for lines of other sizes 
and lengths. 


Performance 

Humble Pipe Line has approximately 225,000 feet 
of pipe in its West Texas gathering system which 
has been internally plastic coated in place. This rep- 
resents 3.8 percent of total pipe in the system. Lines 
which were coated had experienced 253 leaks from 
1945 to the time of treatment. With the exception of 
two lines in which a satisfactory coating was not ap- 
plied, there have been no leaks due to internal corro- 
sion in the coated lines. 

A look at the history of the lines in the Fuhrman- 
Mascho Field (Figure 6) will give a good indication 
of the effectiveness of plastic coatings because most 
of the internal protection in this area is by plastic 
coatings. 

The first coating in this field was applied in 1948, 
since when approximately 100,000 feet have been 
coated, representing 20 percent of the pipe in the 
field. The leak frequency in the field has dropped 
from 0.69 leaks per mile in 1948 to 0.07 in 1953. This 
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decline has been in spite of the fact that the facilities 
are getting older and leaks are developing in lines 
that have had no previous failures. 


Economics 


The coating in lines handling corrosive crude nor- 
mally will pay for itself in about a year through savings 
in leak repairs and oil loss. Taking into consideration 
the loss in investment and cost of major repairs will 
decrease the payout time. 

As an example, the estimated maintenance cost of 
three lines for the year prior to applying the coating 
is given in Table 1. These figures are based on $75 
per leak for repairs and the value of the oil at $2.61 
per barrel. 

One of these lines, which consists of 2950 feet of 
4-inch pipe, had six leaks in the year prior to coat- 
ing, with an oil loss of 245 barrels. The estimated 
cost of these leaks, including the value of the oil was 
$1090. The line was internally coated in place for 
$855. 

Another line, consisting of 7380 feet of 4-inch, had 
21 leaks in the year prior to coating, with 737 barrels 
of oil lost, The estimated maintenance cost, including 
cost of leak repairs and the value of the oil lost, was 
$3500. This line was internally coated in place for 
$2140. 

Longer lines will not pay out as fast because the 
cost of corrosion when expressed on a per foot basis 
will not be as high, This will be true even though 
the total cost of corrosion is much greater. The price 
per foot for coating will be practically the same. 

One of Humble’s lines consists of approximately 
nine miles of 6-inch pipe. This line had 22 leaks with 
an oil loss of 925 barrels in the year prior to coating. 
The estimated maintenance cost for this period was 
$4065. The cost of internally coating this line was 
$20,400, which indicates a payout in approximately 
five years. 

Although the internal coating of pipelines in place 
has proved to be effective in protecting pipe lines 
against internal corrosion before a decision is made 
to coat a line the economics of other means of pro- 
tection should be investigated, Each line usually rep- 
resents an entirely different problem, so no set for- 
mula can be given for general use. 

L. G. Sharpe in his paper on “Economic Considera- 
tions in Pipe Line Corrosion Control”? covered this 
for a new line at the time of laying. This analysis did 
not take into account the many miles of pipe already 
in the ground. Assuming that a decision on a means 
of protecting two lines of those detailed in Table 1 
is needed, the figures available indicate that plastic 
coating will pay out in less than a year on the Skelly- 
W. T. Ford line and in approximately five years on 
the Mascho 6-inch line. Although there are other 
means of protection available in order to save time, 
consider only concrete lining and the use of inhibi- 
tors as alternatives to plastic coating. The service 
life of a plastic coating is unknown because the old- 
est coating has been in service for only a little over 
eight years. However, a conservative estimate is that 
10 years’ service can be expected. 
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LEAKS PER MILE OF PIPE 


PER CENT OF PIPE COATED 








Gulf-W.T. Ford Batt.No.1| 6 
Skelly-W. T. Ford 4-inch | 
PUMMGIME. oa.0 5-05 nb cbse | 21 
Shell-E. F. King 4-inch 
Gravity LING, 2.0065 656% | 
Mascho 6-inch Discharge. | 22 


Plastic Coatings Most Economical 


Costs of the three means of protection art 
marized in Table 2. This comparison indicates that 
plastic coatings are the most economical method 0 
protecting lines which are already in service under 
4 to 5 miles, while inhibitors show the best payout 


for longer lines. 


However, many times other factors will enter the 
picture to change this relationship. Inhibitors usually 
are cheaper for long lines because the amount of tt 
hibitor required varies more with the quantity of 0! 
moved than the amount of steel to be protected 
Cement linings are economically favored when the 
line is being laid but are not practical as a mainte 
nance because the cost of dismantling the preset 
line and laying the new cement lined pipe must be 


No. of 
LINE | Leaks 





Figure 6 


TABLE 1 
Comparison of Maintenance Cost for Year Prior to Coating 
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TABLE 2 


Comparison of Cost of Various Methods 
Of Internal Corrosion Control of Existing Lines 


- — —~ — 
| Cost of Protection (Ft./ Yr.) 


Skelly-Ford 4-Inch | Mascho 6-Inch 


Plastic Coating! 2 —_— 
Cement Lining*.. . | E .132 
Inhibitor... . 0.117 0.020 
Maintenance C 0.620 


Type of Protection 








1 Assuming 10-year coating life. 
2 Pipe dismantled and replaced with second-class cement lined pipe. 
3 Actual average 10-year maintenance cost including all major reconditioning. 


TABLE 3 
Flow Tests of 4-inch Fire Line After Internal Coating 


Residual Pressure at Hydrants 





Distance of Hydrant from | Calculated | Actual 
Pump in Feet Pressure in psi | Pressure in psi 
51 

60 

65 

74 

84 








considcred, All methods of protection, however, show 
yayout compared to the maintenance cost of 
tected line. 


a gor 4 


an un] 


Increased Capacity 

In addition to providing protection of the pipe in- 
terior trom corrosion, indications are that line capac- 
ity can be increased substantially by internal coat- 
ings. There is no record of tests run on lines handling 
oil or gas but there is some information on water 
lines which have been coated internally. Table 3 
shows the results of such a test which was made by 
the Cabot Carbon Company following the coating of 
afire line at their Hobbs, New Mexico, plant. A 1%- 
inch nozzle was attached to the fire hydrant located 
the farthest from the fire pump, a distance of approx- 
imately 1950 feet. With the nozzle open and 125 lb. 
pressure at the fire pump, the flow meter showed that 
the pump was delivering 290 gallons per minute, On 
the previous test made before the line was coated, 
only 190 gallons per minute could be obtained under 
the same conditions. Table 3 shows the pressure read- 
ings obtained at hydrants at various distances from 
the pump as compared to the calculated pressures. 
The calculated pressures are based on the normal 
drop through new 4-inch pipe delivering 290 gallons 
per minute, which is 3.78 lb. per hundred feet. 

A portion of the increased throughput was prob- 
ably due to the removal of scale and tubercles. How- 
ever, after coating the line will maintain original flow 
because no further scale will collect. Reduced pres- 
sures are true indications of the effect of the coat- 


| ing because the pressures given are calculated using 


(riteria for new pipe. 


Paraffin Resistance 
a ° i e 
Plastic coatings also are being used successfully 
lor paratfin control in oil well tubing and flow lines. 


“everai companies have reported that flow lines which 
had to 


‘steamed every few weeks to remove paraffin 
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have remained clean since the coating was applied— 
in some cases over four years ago. 

A flow line in the Permian Basin of West Texas 
which had to be steamed every thirty days was 
chosen to test the effectiveness of plastic coatings in 
paraffin control. One-half of the line was coated and 
the line returned to service. After six months it was 
parted for inspection. The uncoated section had a 
paraffin build-up reducing the effective inside diam- 
eter of the pipe to less than half the original diameter. 
The coated section was clean and free from paraffin. 
In some cases when new installations are made, sub- 
stantial savings have been made by using smaller 
diameter flow lines than would be necessary if the 
lines had not been internally plastic coated, 


Summary 


Although the internal coating of pipe lines in place 
originally was developed to provide protection to oil 
lines carrying sour crudes, this process is now being 
used successfully in other fields. Approximately two 
million feet of pipe of all sizes have been coated in 
the last six years by various contractors. Lines in 
water, gas, gasoline and butane service are now being 
protected from internal corrosion in this manner. 
Recently this process has been used to coat lines in 
chemical plants. 

Because of the variation of the cleaning and coat- 
ing application used by the individual contractors, no 
precise specifications or set procedures can be estab- 
lished at this stage in the art of internal cleaning and 
coating of lines in place. Users must choose the con- 
tractor whose practices best meet their requirements 
because each contractor offers and usually insists on 
following his own procedures. Following are some of 
the factors which should be considered before a job 
is attempted: 


.A responsible company representative should be assigned 
as inspector. 

. Sufficient inspection points should be provided and each 
operation should be inspected before moving to the next. 

. The pipe should be cleaned by the most effective method 
available. The most promising at present is the use of 
multiple batches of cleaning, degreasing and pickling solu- 
tions to supplement mechanical abrasion by brushes and 
steel cuttings. 

. Before full scale use of a coating is made it should be 
tested under field conditions. One of the major causes of 
failure in internal coatings is the checking and cracking 
of coatings. This is caused by the coating being too brittle 
to withstand the contraction and expansion of the pipe. 
Testing the coating on a small scale under static condi- 
tions’ will not determine the resistance of the coating to 
this condition. The coating also should be resistant to 
solvent washing and sagging. 

.A multiple coat system should be used to assure complete 
coverage and a minimum of pinholes. Two top coats with 
5 mils film thickness is usually considered the minimum 
for a satisfactory coating. 

. Coating should not be applied when the atmospheric tem- 
perature is below 40 degrees F or when the dew point 
approaches the atmospheric temperature, 

. The manufacturer’s recommendation on drying should be 
followed. The preferred method is by aspirating air 
through the line under reduced pressure. 

. Exposed portions of the line should be covered to prevent 
differences in temperature of the exposed and buried pipe. 

. The coating should be completely dry before the forced 
movement of air is stopped. 

. Safety rules should be established to avoid possible explo- 
sions and possible injury to personnel and property due to 
the force of escaping plugs and cleaning materials. 
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The art of internally plastic coating pipe lines in 
place has come a long way in the last six years, but 
it still is an art. Before the process can be considered 
equal to other coating applications, the scientific prin- 
ciples involved need to be more thoroughly investi- 
gated. In too many cases trial and error methods 
have been used to overcome difficulties that have 
arisen. This procedure does not locate the real prob- 
lem, If proper engineering analyses of these situa- 
tions are made, it will be possible to predict when 


they will happen and prevent their recurrence. In ad- 


dition to further work needed in development of coat- 
ing materials and cleaning techniques, further devel- 
opment of the coating plug design to provide closer 
control of the coating thickness is needed. 


A Technical Note 


Strong Earth Currents 


Vol. 11 


Despite these shortcomings, it is impossible to re. 
fute the fact that tremendous savings have been made 
through the use of this process. Indications are that 
a more scientific approach is being taken by the pres- 
ent contractors. The coating manufacturers are also 
taking a much greater interest in providing the con- 
tractors with coatings specially adapted to this ap- 
plication. Possibly in the near future the in-place 
coating application will become a science. 
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Complicate Surface Potential Measurements: 


By DAVID HENDRICKSON* 


TRONG earth currents which complicated sur- 
face potential measurements and which after a 
time reversed the direction of flow were encountered 
on a section of pipe maintained by the East Bay 
Municipal Utility District in the vicinity of Oakland, 
California. 

The phenomenon was noticed in making tests on 
a pipe line. High potential readings were obtained at 
a test location on the pipe line five miles from the 
nearest cathodic station. Surface earth currents flow- 
ing by the pipe line indicated current discharging 
on one side of the pipe. The same indications were 
obtained when test holes were drilled to pipe depth. 
But when the near electrode was placed within an 
inch or two of the pipe, the potential readings indi- 
cated current pick up and evidenced satisfactory pro- 
tection for the pipe. 

Further checking was done on surface potentials 
near the anode beds of several cathodic stations 
where some of the current was flowing by the pipe 
line. Surface potentials readings taken at two differ- 
ent points, both some distance from the pipe, indi- 
cated current discharge. Two underground points, 
both also at a distance from the pipe gave similar 
readings. But when an electrode placed about two 
inches from the pipe was connected to the distant 


% Submitted for publication December 13, 1954. 
* Senior Engineer, The Hinchman Corp., Francis Palms Bldg., 
Detroit, Mich. 
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Current + 


Anode Bed. Through 





Figure 1 


surface point, the instrument indicated current 
pickup and adequate pipe protection, 

Before all tests on the pipe line had been com- 
pleted, the earth currents had reversed direction. Re 
versal of earth currents have been observed :n the 
past during irrigation season by corrosion eng:neefs 
of the Pacific Gas and Electric Co., Berkeley. Cal, 
3ureau of Tests and Inspections. 

Results of the investigations indicate it may be 
necessary to make some modifications of the surface 
potential method of testing for adequate pipe protec: 
tion. 
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Laboratory Development of Corrosion Inhibitors« 


By LOYD W. JONES and JACK P. BARRETT 


Introduction 

URING an investigation of corrosion caused by 

the presence of both hydrogen sulfide and oxy- 
gen in oil field brines, it was discovered that most 
inhibitors are totally ineffective or give only erratic 
protection. Compounds capable of inhibiting steel 
exposed to air-free hydrogen sulfide and others 
known as oxygen or rust inhibitors were tested. The 
failure of these materials provided the impetus to 
develop a new compound which would be effective 
under such severe conditions, 

Froin the original material developed in the labo- 
ratory. a new series of inhibitors was formulated. 
Each modification was successively screened and 
field :ested before the formula was adopted. 

A r view of the history of the compounds is pre- 
sente’ here to illustrate some of the fundamental 
procedures of laboratory development work, starting 
with « specific problem. 


The Problem 

During the primary production of oil and gas, oxy- 
gen dves not ordinarily have the opportunity to mix 
with well fluids to any appreciable extent. Cases have 
been found, however, where very serious corrosion 
has resulted from air gaining entrance into the open 
casings of oil wells producing sour (hydrogen sulfide 
containing) crude. 

The possible role of oxygen in the subsurface cor- 
rosion of sour wells has been previously discussed 
by Prange’ and others. Traces of oxygen can greatly 
increase hydrogen sulfide corrosion? and the com- 
bined effect of the two agents is most pronounced at 
proportions of about 99 percent air and 1 percent 
hydrogen sulfide.* The extremely rapid corrosion re- 
sulting from high concentrations of both hydrogen 
sulfide and air can be readily observed in crude oil 
storage tanks. 

Practically all ratios of air to hydrogen sulfide can 
be reached in producing equipment when air is used 
as lift gas or to repressure formations producing sour 
crude. An inhibitor capable of retarding this type of 
attack could remove one of the major objections to 
the use of air for such operations. To find such an 
inhibitor was the original purpose of this investiga- 
tion, 


Test Procedure 

Before any selection of inhibitor materials could 
be made, it was necessary to devise a test procedure 
in the laboratory to simulate the corrosion problem. 
The basic feature of the test was exposure of steel 
specimens to brine containing oxygen and hydrogen 
sulfide. First, a series of one liter glass bottles was 
placed in series on a shaking device. The bottles were 
itted with inlet and outlet tubes so that a gas stream 


——. 
& Submitted for publication October 5, 1954. A paper presented at a 


— ‘ of South Central Region, National Association of Corrosion 
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Abstract 

The procedures used by a major oil company. labo- 
ratory to develop a new series of corrosion inhibitors 
are presented. Initially developed to inhibit corrosion 
caused by combinations of air and hydrogen sulfide, 
the base chemical was found to be effective in labo- 
ratory tests with most other corrosive agents en- 
countered in the oil producing industry. Several 
modifications of the base compound were made and 
have proven successful in the field. A review of the 
history of these inhibitors illustrates a pattern of 
development work which started by finding a mate- 
rial to solve a specific problem and expanded the so- 
lution to related problems. 


could be passed through each container in succession. 
A gas mixture of 99 percent air and 1 percent hydro- 
gen sulfide was used. Additions of 800 milliliters of 
5 percent sodium chloride brine and 16 milliliters of 
kerosene were made to each bottle. 

1 x 1 x 44-inch mild steel test panels were mounted 
on brass rods with insulating washers and one was 
suspended in each bottle from a rubber stopper. The 
whole assembly is shown schematically in Figure 1. 
Each component of the gas mixture was metered into 
a mixing tube by means of finger pumps operated by 
a variable speed motor. The flow rate was high 
enough that no measureable depletion of either H.S 
or O, occurred after the brine in each container was 
saturated. 

To make a test run, the bottles were filled and 
fitted with stoppers holding the test panels, then 
mounted in the shaker and the gas stream started. 
The shaker was controlled with an automatic timer 
to provide 15 consecutive minutes of violent agita- 
tion at the start of the test and at two-hour intervals 
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FINGER TYPE 
METERING PUMPS 


BOTTLES MOUNTED ON SHAKER DETAILS OF TEST BOTTLE 


Figure 1—Corrosion test apparatus. 


COMPOUND RESULTS 
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(METAL SOAP) 


Figure 2—Typical results with available inhibitors. 


thereafter. Shaking was desired to allow the oil 
phase, in which oil soluble inhibitors were dissolved, 
to contact the test panels. However, it was advan- 
tageous to keep the panels in the water phase most 
of the time to produce severe corrosion within a few 
days. Exposure time was seven days for most tests. 
Temperature was held at 100 F by placing the entire 
assembly in a constant temperature box. 
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Before the tests were started, the panels were pol- 
ished on a metallurgical sander, cleaned with deter- 
gent, given a slight acid etch, dried and weighed to 
0.1 milligram. After exposure, the panels were 
cleaned of corrosion products with inhibited hydro- 
chloric acid followed by scrubbing with detergent 
and a mild abrasive. It was found that uninhibited 
test panels would lose up to 36 percent of their 
weight in a seven-day test and exhibit the etched 
and pitted attack often found in the field. From this 
it was concluded that the test would provide rapid 
and sufficiently valid evaluation of inhibitors for this 
service. 


Results With Commercial Inhibitors 

A majority of the best inhibitors of air-free hydro- 
gen sulfide corrosion are high molecular weight sub- 
stituted cyclic or heterocyclic amines, These mate- 
rials adsorb to metal surfaces through the polar 
nitrogen groups and provide oily hydrophobic films 
(by virtue of the outwardly orientated hydrocarbon 
portion of the molecules.) Some of the normaily oil 
soluble amines are reacted with enough etliylene 
oxide to be water soluble or dispersible. Water solu- 
bility is obtained in some compounds by neutra izing 
the amines with acetic acid, 

Figure 2 shows the generic structure of tw. typ- 
ical compounds and the result obtained when the ma- 
terials were tested in the sulfide air system described 
above. Also listed are the results obtained with « soap 
made by neutralizing high molecular weight organic 
acids with soda ash. This material is very effective rust 
inhibitor but, like the straight sulfide inhibitors, it 
failed in the salt water solutions containing a com- 
bination of hydrogen sulfide and oxygen. 

No clear cut explanation could be found for these 
failures. The inhibitors themselves apparently were 
not attacked by the corroding agents, but rather, the 
films seemed to break down mechanically. Some 
panels were protected over part of their surface but 
suffered very concentrated local attack. It could be 
postulated that inhibitor adsorption was strong at 
some areas and weak at others. What was needed 
was a material which would firmly adsorb over all 
the metal surface to form a close packed film im- 
penetrable to the corroding agents. 


Development of an Air-Sulfide Inhibitor 

As experience was gained with the air-sulfide system, 
a large number of materials was suggested as inhibi- 
tors by members of the research group. Promising 
compounds were studied to determine what charac- 
teristics of molecular structure, functional groups 
and solubility have influence on inhibitive behavior. 
All desirable properties could not be found in a single 
compound. However, a proposed group of amine-acid 
complexes was tested and gave surprising!) good 
results. 

For the preliminary work with these mater: 
long chain primary aliphatic amine (Armeen 1) was 
used as the amine portion of the complex, This «mine 
looked most promising for building an inhibitiye film 
with optimum water repelling ability, It was vist 
alized that the long normal hydrocarbon cha ns on 
the amine nitrogen would orient in close formation 
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with a.minimum of mutual or steric hindrance which 
was believed to interfere with close adsorption of 
aromatic or heterocyclic amines. One possible dis- 
advantage was that large amounts of this type of 
amine would be required to make a complete mono- 
molecular layer if each molecule did stand rigidly 
perpendicular to the metal surface and covered only 
an area equal to its cross section. 

For the acid component, a mixture of organic acids 
and associated compounds produced by liquid phase 
oxidation of hydrocarbons was selected, Reaction of 
the amine and acids yields a complex that is not con- 
sidered to be a simple “soap” or “salt.”* The complex 
possesses good oil solubility not exhibited by either 
component. 

Since neither the unreacted amine nor the un- 
reacted acid gave good results alone in the sulfide- 
air test, a Synergistic action was apparently obtained 
with the combination. 

Successful results with the complex described led 
to immediate evaluation of many different combina- 
tions of amines and acids. Table 1 is a comparison 
of a representative group. No inhibitor concentra- 
tions or weight loss data are included because it is 
the relative effectiveness of the compounds that is of 
interest. The order of effectiveness was found to be 
general'y independent of test conditions. 

Aliphatic amines below C,, (10 carbon atoms in 
the chain) and carboxylic acids below C, did not 
yield successful inhibitors regardless of the molecular 
weight of the other component. Of particular interest 
is the sudden loss of inhibitive properties on going 
from decyl (C,,) amine to octyl (Cs) amine. The in- 
hibitor made with C,, amine gave nearly complete 
protection but severe pitting was allowed by the 
inhibitor made with Cg amine. The difference can be 
seen in Figure 3 which shows the test panels after 
exposure. No effort has been made to investigate the 
causes of this behavior, but it is believed to be due, 
at least in part, to the greater water solubility of the 
amines below C,,. 

All the inhibitors made with refined acids, such as 
oleic, were reduced in effectiveness by the formation 
of water-in-oil emulsions. This is a serious handicap 
for inhibitors intended for use in oil wells. Even when 
unstable emulsions were formed with inhibitors made 
irom pure acids, it was often found that test panels 
would be coated with a gummy emulsion. When this 
happened, the inhibitors did not have free access to 
all the metal surface and local pitting occurred. In- 
hibitors made with the mixture of oxygenated petro- 
leum acids did not cause emulsions in these tests, 
but actually prevented stable emulsion formation. 


Other Tests With the New Compounds 


Further testing showed that the amine-oxygenated 
petroleum acid inhibitors would effectively retard 
corrosion caused by hydrogen sulfide alone and by 
organic acids. 


The tests for hydrogen-sulfide corrosion inhibition 
Were carried out using a static bottle test. This test 
has been in use in the Stanolind Oil and Gas Com- 
pany laboratory since about 1944° and has given good 
correlation with field results. Essentially the method 


LABORATORY DEVELOPMENT OF CORROSION INHIBITORS 





Figure 3—Test panel on left was inhibited with C,o amine-acid complex. 
Note the severe attack suffered by the right hand panel which was 
inhibited with Cs amine-acid complex. 


TABLE 1 
Comparative Effectiveness of Some Amine-Acid Complexes 


| Percent 


Amine Acid Inhibition 


Remarks 


Oxygenated Petroleum | 99 
| Ricinoleic . 


| Uniform Protection 
Uniform Protection 
Uniform Protection 
Uniform Protection 
Widespread Pitting 
Uniform Protection 
Uniform Protection 
Uniform Protection 
Deep Pitting 
Deep Pitting 


Octadecyl......| 
Octadecyl 
Octadecyl | Lauric 

Octadecyl | Caprylic 

Octadecyl. . ..| Acetic 

Dodecyl Oxygenated Petroleum 
Dodecyl Lauric 

BROOVE 5360 Oxygenated Petroleum 
Octyl... Oxygenated Petroleum 
Cyclohexyl. .. Oxygenated Petroleum 


consists of exposing one-inch-square mild steel pan- 
els to deaerated sour brine contained in one liter 
flasks. An oil layer is present in which oil soluble 
inhibitors are dissolved. The test panels are dipped 
into the oil and then suspended in the brine phase 
for seven days. After exposure, the panels are cleaned 
and their weight losses are determined. 

A somewhat similar test procedure was used in 
studying inhibition of corrosion by organic acids. In 
this case, however, the test panels are alternately ex- 
posed to oil and water phases with a dipping mecha- 
nism operating through a gas seal. The water, con- 
taining 500 ppm acetic acid and 5 percent NaCl by 
weight, is held near boiling temperature and a con- 
tinuous stream of CO, is bubbled through it. Inhibi- 
tor efficiency is determined by the weight loss method. 

The amine-oxygenated petroleum acid compounds 
gave 92-98 percent inhibition in both types of tests, 
at concentrations of 50-100 ppm. 


Final Formulation 

With regard to the amine component of the inhibi- 
tors, further experimentation led to the final adop- 
tion of the straight chain aliphatic structure. Branch-’ 
ing in the carbon chains was found to be detrimental. 
It was discovered that the concentration of inhibitors 
made with the straight chain amines need not be 
very high to obtain excellent inhibition, This indi- 
cates that a large cross sectional area is not so impor- 
tant as previously thought. 

Introduction of more than one nitrogen at the ex- 
tremity of the amine molecule was found to have 
the desirable effect of increasing polarity and the 
strength of adsorption. Very likely the orientation 
on metal surfaces is also affected because the mini- 
mum concentration of inhibitor required for any 
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TABLE 2——Some Field Test Results 
With the Amine-Oxygenated Petroleum Acid Inhibitor 











CORROSION RATE 


Before With 
Treatment | Treatment 


| Equip- Corro- 

| ment sion 
LOCATION | Affected | Agent 
cence ene 
| 


| 
Pump | Hes | Av.2 20 Rod | 1 Rod 
Rods | QOts/day Breaks in Break in 
| 8 Mo. 11 Mo. 


East Texas...| Rods and | Rod on 1 Pt/day 16 Well 1 Well 
Tubing Tubing Repairs in | Repair in 
Wear 12 Mos. 13 Mos. 

(Salt Av. Expense | Av. Expense 
Water) $850/Mo. $8/Mo. 


Rate 


| 
| 
Treating | 
| 


West Texas 


South Gas Well | Organic 3 Qts. | Iron Iron 

Louisiana Tubing | Acids Every Content Content 
| (Carbon 5 Days of Water of Water 
| Dioxide) 150-200 0-26 ppm 

ppm 

North Wet Gas | Air 

Louisiana Line 


1-6 Ots/ 2.5 MPY* 0.3 MPY* 
MMCF 
Lubri- 


cated 


* Mils*Penetration per Year. 


particular corrosive system is less than that required 
with an inhibitor made from a monoamine, that is, 
a single nitrogen amine. 

A water dispersible form of the inhibitor was de- 
veloped by adding specific emulsifiers and solvents 
to the base compound. Due to peculiar properties of 
the emulsifiers used, the inhibitor can be diluted with 
either fresh or salt water. The emulsions are finely 
divided oil-in-water types which do not cause the 
difficulties associated with the water-in-oil types 
previously mentioned. Dilution with salt water is 
very advantageous in many cases since the resulting 
mixture will circulate in wells with high fluid levels 
where oil or fresh water diluted inhibitors often fail. 

Solid forms, containing the inhibitor, have been 
made for treating the tubing and casing of the wells 
where liquid treating is difficult due to the presence 
of a packer. 


Field Testing 

Final selection of components was based on all 
the factors just discussed and pilot manufacture and 
field testing was commenced. A brief consideration 
of field testing is included here since the laboratory 
development of an inhibitor is not complete until it 
is proved that the material selected will inhibit cor- 
rosion under field conditions. 

For the initial tests, old shallow wells were selected 
which were experiencing severe corrosion caused by 
air gaining entrance through open casings and mix- 
ing with the sour production. Trials of other inhibi- 
tors had been unsuccessful and this verified labora- 
tory results which indicated the materials would be 
ineffective. The oil-soluble form of the inhibitor 
reduced corrosion by 89 percent according to weight 
losses of untreated and treated rod subs. 

Typical results from subsequent field tests are 
listed in Table 2. 
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The first example is taken from a West Texas 
field with over two years’ experience with the ney 
inhibitors. A review of all pulling jobs from the fielg 
reveals that since initiating the treatment, rod fj). 
ures have declined from 36 to 10 per quarter, a reduc. 
tion of 72 per cent. The initial failure rate was estab. 
lished while the wells were being treated with other 
inhibitors. 

The East Texas example is an interesting applica. 
tion. Rod and tubing failures occur very rapidly jn 
that area when water production of the wells exceeds 
about 150 barrels per day, The inhibitor treatment 
effectively retards this type of failure by inhibiting 
corrosion and providing a highly lubricating film 
which reduces wear. Field practice now is to start 
treatment in each well when it starts producing 100 
barrels of water per day. 

Treatment of gas wells has been very satis/actory 
as indicated by the case cited of a well in South 
Louisiana. Both the tubing and the casing of dually 
completed wells are treated. 

The last example in Table 2, is a gas gathering 
system located in northern Louisiana. This line has 
suffered very severe corrosion by virtue of approxi- 
mately 25 per cent air in the wet gas. Simply b» lubri- 
cating the liquid oil-soluble inhibitor into the gas 
stream, the rate of attack was reduced about 8835 
per cent. This was determined by placing weighed 
pipe nipples in the line ahead and downstream from 
the point of chemical injection. The mils penctration 
per year figures reported were calculated from weight 
losses of the nipples. Good distribution of the inhibi- 
tor was verified by chemical tests which showed 
presence of the chemical in debris collected on a 
screen several miles from the point of injection. 

Use of the new inhibitors has been extended to the 
majority of Stanolind’s corrosive wells, both sour and 
sweet, in which a non-volatile compound can be 
used. At present, about 1000 wells are being treated 
and no handling difficulties have been reported be- 
cause the material is non-irritating and has no objec- 
tionable odor. 


Conclusions 
1.A new series of inhibitors has been developed 
which has proved effective against most types of 
corrosion encountered in the oil producing industry 
2.The development work has been traced from the 
original problem to the application of the new i 
hibitors in the field, to demonstrate the pattern 0! 
investigation used, 
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Material Selection for Condenser Tubes* 


By HAROLD A. TODHUNTER* 


N THE SELECTION of tube material for sea 

water condensers, two main factors to be con- 
sidered are: first, the water conditions that must be 
contended with, and second, the design features of 
the cooling water system that may affect condenser 
tube performance or life. In the following analysis 
of condenser tube materials, the effect of the cooling 
water velocity in the condenser tubes is shown to be 
an important factor. A study is made of the costs of 

cooling water system to show relative costs 
x water systems for different velocities. 


the enti 
of cooli 

In analyzing the water conditions for some con- 
ube installations, it is necessary only to 
uclerm) the water conditions that prevail in the 
area an! to decide what condenser tube alloy will 
work th best for that particular water. In other cases, 
itmay e possible to alter the water conditions that 
exist in order that a standard condenser tube alloy 
can be used or in order that the life of the condenser 
tubes already in service may be increased, 


denser 


However, consider a bad water condition that may 
exist andl what may be done to improve it. It may 
be that the cooling water is badly polluted with 
sewage or organic waste. If this is the case, at best 
the dissolved oxygen normally in sea water may be partly 
depleted and at worst when the oxygen is completely 
depleted, dissolved hydrogen sulphide may be found 
in the cooling water. In the latter case, it is likely 
that anaerobic bacteria are living in the water. These 
bacteria which may exist in highly polluted water 
may live in the slime on the tube walls. Under these 
conditions, deterioration of brass tubing is acceler- 
ated by the sulfur compounds secreted by the an- 
aerobic bacteria. At the Harbor Steam Plant of the 
City of Los Angeles, pollution of this type existed 
for several years during the period from 1944 to 1948 
and while the condition was at its worst, aluminum 
brass condenser tubes in sea water surface condens- 
ers were failing after approximately one year’s 
service. 


Condition Favored Anaerobic Bacteria 

Figure 1 shows the amount of dissolved oxygen 
and dissolved hydrogen sulphide in this cooling 
water during the period in question. The curves 
show the variation in both the oxygen and hydrogen 
sulfide. It is interesting to note that oxygen and 
hydrogen sulfide do not occur at the same time. The 
pollutant appeared to consume the dissolved oxygen 
during the natural process of decomposition. After 


‘he oxygen was consumed, further decomposition re- 


sulted in the formaiton of hydrogen sulfide and pro- 
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Abstract 


Factors involved in the design and operation of sea 
water condensers are discussed. These include water 
conditions and design factors which may affect con- 
denser tubes life. Effect of water velocity is surveyed 
and a study is given of relative costs of cooling 
water systems for different velocities. Specific cases 
are cited involving Los Angeles Harbor water in- 
cluding methods considered and used to regulate 
animal and plant life. Effects of chemicals, galvanic 
action and design of tubes of various alloys are ex- 
plored. Economic data involved are cost of fuel, 
generating capacity, expectant life of plant and other 
criteria. An appendix gives a brief history of 1500 
tubes installed in a sea water condenser in August, 


1947, 


duced a favorable condition for anaerobic bacteria. 
Figure 1 also shows the rate at which chlorine was 
used during the time the water was badly polluted. 
In order to maintain an 0.25 parts per million resid- 
ual of chlorine at the condenser outlet, the chlorine 
feed ranged as high as 29 parts per million. 


Clean Up Campaign Started 

During 1946 it was realized that pollution of the 
cooling water was causing extensive damage to con- 
denser tubes and also necessitated use of large quan- 
tities of chlorine for controlling slime in the tubes. 
At that time a campaign was started to clean up the 
cooling water in the Los Angeles Inner Harbor, It 
was found, after working with others in the area, that 
the City of Los Angeles was not the only one ad- 
versely affected by the bad water conditions and 
that many others were interested in the clean-up 
program. 

During the following three or four years, the 
organized efforts of those interested in improving 
the Los Angeles Inner Harbor water conditions re- 
sulted in elimination of the hydrogen sulfide and 
anaerobic bacteria in these waters. Since then the 
dissolved oxygen has increased to three or more 
parts per million and marine life requiring oxygen 
has returned. The result was that there are now shell 
fish, squid, anchovies and other marine organisms 
which are objectionable from other points of view. 
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Figure 1—Circulating water analysis. 


However, condenser tubes last from 5 to ten years 
now instead of one year, as was the case when pol- 
lution was at its worst. 


Other Ways to Extend Tube Life 

‘There are many other ways of improving condenser 
tube performance within immediate control of the 
company using the tubes. Some of these are the use 
of chlorine or bromine, the installation of screens 
and the use of other schemes to control marine life 
which might jeopardize the service of the condenser 
tubes. Chlorine and bromine are generally used to 
control slime on the condenser tube walls. These 
chemicals also may be used to control mussels which 
live and grow in the cooling water system. Other 
means of controlling mussels are by thermal shock, 
by depletion of oxygen and by increasing the water 
velocity in the tunnels. 

The use of thermal shock has been considered a 
desirable way to control mussels. This is done by 
reversing the cooling water flow in the tunnels so 
that the heated cooling water is discharged through 
the inlet tunnels. Raising the water temperature in 
the inlet tunnels 30 to 40 degrees will kill most of the 
mussels in a short time. If this is done periodically, 
the mussels will never grow large enough to lodge 
in a condenser tube and cause a partial obstruction to 
flow. Water in the tunnels also could be heated by 
specially designed heat exchangers that would ac- 
complish the same or even more effective results. 


Mussels Killed by Removing Oxygen 

If the water is supplied to the condensers by two 
or more submerged tunnels, the mussels in the tun- 
nels may be killed by shutting off their oxygen 
supply. This is done by stopping the flow of water 
in a tunnel, thus allowing the water in that tunnel 
to become stagnant. Several days may be required to 
suffocate the mussels by this procedure. 

It has proved practical also to get rid of large 
quantities of mussels by increasing the water velocity 
in a particular tunnel for a short period. This can 
be accomplished only if there are two or more inlet 
tunnels and the installation is arranged so that one 
or more of these tunnels can be blocked off and all 
of the cooling water forced through the remaining 
tunnel. This removes only a part of the mussels and 
creates the problem of disposing of the ones that are 
washed loose. 
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Screens Do Not Solve Problem Fully 

Of course, the installation of well designed screens 
are quite necessary where the mussel problem exists. 
but even with well designed traveling screens with 
¥4-inch mesh screen wire, many mussels get through 
to condensers and lodge in the condenser tubes. 
These mussels, as well as any other foreign matter 
which may lodge in condenser tubes, will cause an 
increased rate of condenser tube failure. This jn- 
crease in tube failure is largely a result of the 
increased cooling water velocity around the lodged 
obstruction in the condenser tube. 

One additional cause of early condenser tube de- 
terioration is the improper use of some chemicals, 
For instance, the extensive use of chlorine may cause 
the condenser tubes to corrode at an increased rate, 
The presence of small amounts of ammonia in the 
cooling water or on the shell side of the tubes may 
cause stress corrosion which would result in early 
tube failure. 


Galvanic Corrosion Is Damaging 

Galvanic action sometimes causes serious detvriora- 
tion of the tube sheets and the tube ends when con- 
ditions develop that cause these parts to be less noble 
than some of the nearby parts of the water boxes or 
piping. The effect of galvanic action of this type ap- 
pears to occur at a more rapid rate at the tube inlets 
where unusual turbulence exists. Corrosion of this 
type has been noted in City of Los Angeles sea water 
surface condensers that have cast iron water boxes. 
The graphitic corrosion in the cast iron water boxes 
apparently changes the potential or nobility of the 
corroded surface so that it is more noble than the 
tube ends and the tube sheets. This causes increased 
galvanic action on the non-ferrous tube ends and 
tube sheets. 

In addition to the problem of analyzing the water 
condition, the marine organisms that must be dealt 
with and the effects of chemicals used to control 
them, the engineer buying condenser tubes should 
take into consideration the design features of the 
equipment affecting condenser tube performance. 
These design features usually affect the condenser 
tube performance by changing the cooling water 
velocity or turbulence. This velocity or turbulence as 
previously mentioned also is affected by lodged ob- 
structions in the tubes. Resultant velocity expected 
in the tubes should be taken into consideration in 
designing the equipment and selecting the tubes. 


Factors in Tube Selection 

Selection of a condenser tube alloy for a particular 
condition should be made with the assistance of the 
research departments of companies making con 
denser tubes. Most manufacturers of non-ierrous 
tubes make condenser tubes of all of the non-‘errous 
alloys generally used. Their research enginecrs cat 
recommend the most desirable alloy for « given 
operating condition, They must know, of course, the 
quality of the cooling water, the temperature ranges 
through which the water may operate and the water 
velocity to be used in the tubes. For instarce, | 
hibited Admiralty metal can be expected to gi\¢ good 
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Figure 2—-Condenser study. Tube life vs cooling water velocity. Sea 
water cooling. 156 MW unit. 


service in clean sea water for temperatures up to 
approximately 100 F and for cooling water velocities 
up to approximately 5 feet per second; while aluminum 
brass, c!uminum bronze and cupro nickel tubes have 
heen developed to give dependable service for higher 
cooling water velocities. Each of these alloys has a 
range of operating conditions for which it is especially 
reommended. It should be remembered, however, 
that condenser tubes will not give unvarying service 
throughout the recommended range of cooling water 
velocities. Because of this, it should be expected that 
performance of the tube will vary with the velocity 
of the cooling water. 

On the basis of a study made for a new steam plant 
for the Department of Water and Power, it was 
estimated that these tubes operating with a velocity 
of 5 feet per second would last about 8 years and 
those with a velocity of 8 feet per second would last 
only 5 years. The curve showing these conclusions is 
shown in Figure 2. The slope of the curve is the 


TABLE 1 
Pertinent Factors for Consideration in a Condenser Tube Study 


Case 2 


Important Independent Variables 


I Condenser Tube Material 
2. Condenser Tube Length, Ft....... 
3. Condenser Tube Diameter, Inches. 
4. Number of Tubes.............. 
5. Number of Cooling Water Passes in the 
_ Condenser 
5. Cooling Water Velocity, fps. 
- Condenser Pressure, in. Hg. Abs... .. 
. Circulating Water, gpm 


Capital Charges 


l. Condenser (Less Tubes)........2.0+0eeeecee: 
PC MN Ee Xs ee 5 LeNo vee nes: ks 
’. Foundation & Structure Increments........... 
4. Intake & Discharge Tunnels. . 

» Fump Chamber 

6. Traveling Screens eee 

Circulating Water Piping & Valves. .. 

9 Circulating Water Pumps........... 

Charge tor Capacity to Serve Circulating 
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important factor to determine in making a condenser 
tube study. Tube life will be affected not only by the 
quality of the water but also by the foreign matter 
that may become lodged in the tubes. 


Careful Economic Study Required 
To finally analyze a particular problem and to de- 
termine the type of condenser tubes that should be 
used, a careful economic study should be made of 
the recommended alloys. The expected life of the 
recommended alloys should be determined for cool- 
ing water velocities ranging from approximately 4 
to 8 or more feet per second. Some of the important 
independent variables that need to be considered in 
the final study are as follows: 
1. Condenser tube material. 
2. Condenser tube length. 
Condenser tube diameter. 
Number of tubes. 
Number of cooling water passes in the con- 
denser. 
Cooling water velocity. 
Condenser vacuum, 


Cooling water system supplying the condenser. 


Table 1 shows the capital charges that should be 
determined. This table is a list of major items of 
equipment that are needed for a cooling water sys- 
tem. The items listed are the ones that may be 
expected to vary in an evaluation study of a cooling 
water system, 

Some of the data that must be assessed in making 
the study are: 


1. Cost of fuel or electric energy. 


TABLE 2 


Annual Operating Expenses for Consideration in a 
Condenser Tube Study 


Case 1 Case 2 


Condenser Area, Sq. Ft... 


Annual Operating Expense 
Fixed Charges 


1. Condenser (Less Tubes) 
2. Condenser Tubes for: 
a. 5 ft/sec Velocity. .... 
b. 6 ft/sec Velocity... 
c. 7 ft/sec Velocity. ... 
d. 8 ft/sec Velocity. ... 
3. Foundations & Structure. . 
. Intake & Discharge Tunnels. 
. Pump Chamber v. 
). Traveling Screens.......... ae 
. Circulating Water Piping & Valves. . 
3. Circulating Water Pumps..... . “ae ei 
. Charge for Capacity to Serve Circulating 
Water Pumps Sed 


Operation and Maintenance 


. Condenser (Less Tubes). . . 
er Tubes for: 
sec Velocity... . 
sec Velocity . 
sec Velocity 
d. 8 ft/sec Velocity. . Sa 
2. Intake & Discharge Tunnels 
3. Pump Chamber.... 
4. Traveling Screens. .... SS mnie eccs 
5. Circulating Water Piping & Valves 


. Energy Cost for Circulating Water Pumps 
8. Added Fuel for Back Pressure Above 1.0 
In. Hg. Abs. for Fuel Price Assumed 
9. Credit for Added Capability Capacity for 
Back Pressure Below 3.5 In. Hg. Abs. 
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Figure 3—Condenser study. Annual expense ys turbine back pressure. 
One pass, 40-foot tubes, sea water cooling. 


Cost of generating capacity or electric demand. 
Expected life of the plant. 

Cooling water temperature. 

Condenser tube cleanliness factor. 

6. Load condition on the turbine. 

Table 2 shows the various annual operating ex- 
penses that should be considered. The annual operat- 
ing expense for these various items of equipment 
should be determined for the installed equipment 
using the appropriate interest rates and depreciation 
factors for the installation under consideration. Eco- 
nomic principles of various companies differ appre- 
ciably, so procedure for determining these costs 
should be set-up in accordance with the established 
policies of the company involved. 

The condenser is listed without tubes so that the 
annual expense for condenser tubes may be based on 
the actual expected life of the tubes being studied. The 
charge for capacity to serve the circulating water 
pumps is the charge that should be made for the in- 
stalled plant capacity to serve these pumps or it may 
be considered as a demand charge for electricity. 

Operation and maintenance of the condenser tubes 
will vary with the water velocity in the tubes and 
should be considered in this study. Other operation 
and maintenance expenses may be estimated as a 
percentage of the capital charges shown in Table 1 
for the equipment involved. Energy used by the 
circulating water pumps can be computed from the 
fuel cost or from energy charges for electricity. Data 
for capital charges and the annual operating expense 
should be tabulated for the various combinations of 
independent variables, as indicated on Table 1, that 
appear to be of interest to the desisner. In some 
cases, the tube length and diameter may be dictated 
by space requirements. The number of passes also 
may be determined by the building arrangement. 
However, it should be noted that longer tube lengths 
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Figure 4—Condenser study. Annual expense vs turbine back pressure, 
Two pass, 30-foot tubes, sea water cooling. 
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and as shown in Figure 5, the resultant cooling water 
velocity can be plotted against annual expense. The 
minimum annual expense points shown on_ the 
curves, Figures 3 and 4, are the points determined 
ina preliminary condenser study for a large sea 
Water installation and should not be considered as 
showing recommended velocities or annual costs. 
However, the large decrease in annual expense of 
pproximately $30,000, when the turbine back pres- 
sure is changed from 1 to 2 inches Hg absolute is 
indicative of the variation in magnitude of annual 
expense involved in a study of the cooling water 
system for a large power generating unit. 

In summing up the important considerations to be 
made in choosing a condenser tube alloy, it is es- 
sential to realize the importance of cooling water 
Velocity in the condenser tubes and the importance 
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Figure 6—Letters in the designations 
hereunder indicate different condenser 
tube manufacturers while numbers indi- 
cate different alloys. Left to right: Top 
row A-4, A-5, B-2; second row B-3, B-4, 
C-2; third row C-4, D-3, D-4; bottom row 
E-2, E-4. Alloy 2 is aluminum brass; alloy 
3 aluminum bronze and alloy 4, cupro- 
nickel. Alloy 1, Admiralty metal is not 
shown because it failed after about a 
year’s service. 


of the pumping, corrosion and maintenance costs that 
are directly chargeable to the cooling water system. 
When this is done, the difference in first cost of the 
various condenser tube alloys becomes much less 
important, 

As a result of such studies and detailed condenser 
tube tests at Harbor Steam Plant, 70-30 cupro nickel 
were chosen. 

In Harbor Steam Plant’s future sea 
installations, 70-30 cupro nickel 
tubes most likely will be used again and a careful 
study will be made to determine the optimum cool- 
ing water quantities and velocities. 


water con- 


denser condenser 


Appendix 1 
Approximately 1500 condenser test tubes were in- 
stalled in Unit 2B sea water condenser at the De- 
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partment’s Harbor Steam Plant in August 1947. 
These sample test tubes were removed during the 
past few years. The condenser is a 60,000 square foot 
twin shell unit that receives its cooling water from 
Slip 5 of the Los Angeles Inner Harbor. The cooling 
water velocity in the tubes is approximately 714 feet 
per second. 

Figure 6 shows samples of the test tubes studied 
during this test. The sample on the left side of each 
picture was removed after approximately 5000 hours 
of service while the sample on the right side was 
removed after approximately 50,000 hours of service. 
The intermediate samples have had approximately 
15,000 hours of service. Each picture shows a sepa- 


rate alloy furnished by one of five condenser tybe 
manufacturers. The letters in the caption indicate 
different condenser tube manufacturers while the 
numbers indicate different alloys. No. 2 indicates 
aluminum brass, No. 3 aluminum bronze, and No, 4 
70-30 cupro nickel, 

Alloy No. 1 was Admiralty metal and is not illys. 
trated because the failure rate of the Admiralty tubes 
became excessive with approximately one year’s sery- 
ice, after which they were removed from the con- 
denser. 

The cupro nickel alloy with approximately '% per. 
cent iron shows the best record of performance, 


ERRATA 


Minimizing Stress Corrosion Cracking of Cylinder 
Valves by M. Schussler. Corrosion, Vol. 11, No. 3, 


19-22 (1955) Mar. 


Page 20, cutlines, Figure 4, third line should read: 


stringers of eutectoid and has a hardness of Rockwell B85. Etchant: 


correcting the spelling of “Rockwell.” 


Page 20, column 2, line 6 should read: 


(Rockwell B65) has more alpha and less eutectoid 


changing the letter following Rockwell to “B.” 


Proposed Methods for Cathodic Protection of Com- 
posite Structures by M. Unz. Corrosion, 11, 40-43 
(1955) Feb. Page 40. Biography. Third and fourth 


lines to read: 


Tel Aviv. He is attending to a cathodic protec- 
tion scheme of the Mekoroth Water Company 


Page 41, column 2. Table 1. For the last line of the 
table substitute the following: 


voltage, | U | , expected, 


volt 


correcting the values for voltage. 
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Economic Considerations in 


Pipe Line Corrosion Control 


By L. G. SHARPE 


Introduction 

HE PIPE LINE corrosion engineer’s job is to 

reduce costs. Everything he does is incidental to 
that task. Developing superior materials or devising 
improved methods are, for him, not ends in them- 
selves but means to an end. The only real basis for 
selection of materials or methods is the economy 
which: may be obtained by their use. 

Many authors, in describing solutions of pipe line 
corrosion problems, include statements of the costs 
involved but few papers are to be found in which the 
economics of the various methods of corrosion con- 
trol are thoroughly examined and compared, Such 
exam iiations and comparisons are needed to stimu- 
late ard guide new developments. They are needed as 
a basis for selecting the most economical of alterna- 
tive methods. 

The object of this paper is to examine the econom- 
ics of three separate pipe line corrosion problems: 

internal corrosion in sour crude oil pipe 
lines 

external corrosion of storage tank bot- 
toms 

external corrosion of buried pipe lines. 

Internal corrosion in pipe lines handling sour crude 
oil is a problem of no small magnitude, yet the pub- 
lished literature contains scant information on the 
subject. Within the past five years the problem has 
been attacked rather aggressively and published in- 
formation can be expected to increase. This paper 
reports briefly on effectiveness and costs of the var- 
ious methods in use by the industry to combat inter- 
nal corrosion and compares the economics of their 
use. All of the corrosion control methods can effect 
major savings. 

Techniques for cathodic protection of tank bottoms 
have been adequately described in a number of pub- 
lished papers. A comparison of the cost of tank bottom 
corrosion for an entire pipe line system with that of 
cathodic protection for the same system indicates that 
much more widespread use of cathodic protection is 
Justihed. 

Since 1930, when the National Bureau of Stand- 
ards’ underground pipe line coating tests were 
Started, pipe line coating practices have been under- 
going continual improvement to increase effective- 
ness of the coatings. Concurrent development of ca- 
thodic protection (introduced early in the 30's, gradu- 
ally accepted and, starting in the middle ’40’s, 
extensively applied) now has a strong bearing on pipe 


* A paper presented at a meeting of South Central Region, National 
Association of Corrosion Engineers, Tulsa, Okla., Oct. 7-9, 1953 
and the Tenth Annual Conference, National Association of Co-*o- 
Sion Engineers, Kansas City, Mo., March 15-19, 1954. 


L. G. SHARPE—Formerly with Humble Pipe 
Line Company, Houston, now with Napko Paint 
and Varnish Works, Houston. A native of Buf- 
falo, N. Y., he attended Buffalo University, 
Canisius College and graduated from Rice In- 
stitute, Houston, with a BA in chemistry in 
1942. He was employed successively by E. I. 
duPont de Nemours & Co., Inc., Buffalo, in 
cellophane research; Tennessee Valley Author- 
ity, Wilson Dam, Ala.; Industrial Engineering 
Co., Houston and Los Angeles, before joining 
Humble Pipe Line in 1946. He was senior corro- 
sion engineer with Humble, 1948-54. He has 
held offices in Houston Section, NACE Tech- 
nical Committees and has been active in NACE 
affairs generally. 


Abstract 


Three major corrosion problems encountered in pipe 
line operation are considered. Experience with the 
various corrosion control methods is described 
and the economics of their use is examined. 

Internal Corrosion in Sour Crude Oil Pipe Lines— 
For controlling internal corrosion in sour crude oil 
pipe lines, corrosion inhibitors, regular scraper runs, 
internal coatings, concrete lining, asbestos-cement 
pipe and plastic pipe all are effective and economical. 
Cost comparisons for two average sour crude oil 
gathering lines indicate that 1) in general, concrete 
linings and corrosion inhibitors appear most eco- 
nomical in the longer, larger lines while concrete 
linings, internal plastic coatings and plastic pipe 
appear most economical for the shorter, smaller lines, 
but, 2) all of the protective measures provide major 
savings—from at least 9 cents to as much as 25.5 
cents per foot of pipe per year. 

External Corrosion of Oil Storage Tank Bottoms 
—Slightly more than 5 percent of the unprotected oil 
storage tank bottoms in a large pipe line system 
fail each year as a result of soil corrosion. Cathodic 
protection effectively controls corrosion at an aver- 
age installation cost of $410 per tank and an average 
total operating expense of $62 per tank per year. 
This installation cost is equivalent to about 3 percent 
of tank bottom investment; the total annual operat- 
ing expense is equivalent to about 1% percent of one 
repair job, Protection of all remaining unprotected 
tank bottoms in the system would have an indicated 
payout of 1% years; the total annual operating 
expense of such protection would amount to about 
25 percent of the present annual direct cost of tank 
bottom repair. 

External Pipe Coatings and Cathodic Protection— 
Substantial coatings supplemented with cathodic pro- 
tection are used generally for preventing external 
corrosion of buried pipe lines. Examination of the 
relationship between coating practices and costs and 
cathodic protection requirements and costs indicates 
that: 1) For minimum total cost coatings are needed; 
2) Even the best pipe line enamel coatings are not 
free from imperfections and require supplementary 
cathodic protection for full protection of the pipe; 
3) The cost of cathodic protection on reasonably 
well-coated lines is so small that the large expense 
and effort required to secure more than reasonably 
good coating jobs are difficult to justify. Items of 
such expense include coating reinforcements, com- 
plete holiday detector inspection, rigid insistance on 
holiday-free construction, rock shield, ditch padding. 
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line coating requirements. The combination of sub- 
stantial coatings supplemented with cathodic protec- 
tion is repeatedly reported to provide complete pro- 
tection most economically. However, the relationship 
between coating practices and costs and cathodic 
protection costs has not been adequately explored. 
To initiate such an examination, data are given and 
costs are compared which question the justification 
of some coating practices. 


Internal Corrosion in Sour Crude Oil Pipe Lines 


A. Extent of the Problem 

The API Sub-Committee on Internal Corrosion of 
Crude Oil Pipe Lines and Tanks has convassed its 
membership to determine the magnitude of the in- 
ternal sour crude corrosion problem and to determine 
the extent to which corrosion control methods are in 
use. 

Fortunately, serious internal pipe line corrosion 
is limited to the relatively few sour crude oil produc- 
ing areas. The Permian Basin in West Texas and the 
Magnolia field in Arkansas are typical.’ 

In the most severe service reported, new steel pipe 
lasts only 1% years before the first major repair or 
replacement is required. The average service life of 
pipe in sour crude gathering service is about 5 to 7 
years. Although a number of different means of con- 
trolling corrosion were reported effective, they are in 
limited use.? 


B. Causes of Internal Corrosion 

Trunk lines which operate continuously at reason- 
ably high velocities suffer negligible internal attack, 
if any at all, from sour crudes. On the other hand, 
gathering lines and station lines operating intermit- 
tently or at low stream velocity are severely attacked. 
Furthermore, attack occurs only on the lower por- 
tions of the pipe with little or none along the upper 
surfaces. Corrosion is attributed to the action of sour 
brine and sulfide scale settling out in the bottom of 
the pipe.’ 


C. Effectiveness and Costs of Corrosion Control 

Measures 

During the week of September 8, 1952, operating 
and engineering personnel of several pipe line com- 
panies met informally in West Texas to discuss 
methods of combatting internal sour crude corrosion. 
Representatives of Gulf, Magnolia, Interstate, Shell 
and Humble Pipe Line Companies participated. The 
following is a summary of the findings of the confer- 
ence with some additions and corrections to bring it 
up to date. 


1. Inhibitors and Scrapers—Several types of inhibi- 
tors are in trial use. Continuous injection of some 
organic inhibitors in very small concentrations has 
given excellent protection. These materials give 
equally good protection at considerably lower cost 
when a small batch is moved through a line behind a 
scraper once a week. Continuous treatment with zinc 
dust or a soluble zinc salt was reported to have sub- 
stantially reduced corrosion rates. 


Because of internal corrosion in one 6-inch line 30 
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miles long in West Texas, 5 miles of pipe had to be 
replaced and the balance turned 180 degrees and 
patched during the first 9 years of operation, Cost of 
maintaining this line, including costs of leak repairs, 
lost oil and reconditioning over a 10 year period, 
averaged 24 cents per foot per year. From Nov ember, 
1951 to January, 1953, 15 gallons of inhibitor was 
moved through the line behind a scraper once a week. 
Although seven leaks occurred in the line in October, 
1951, the month before treatment was started o: ily 4 
occurred during the 14 months’ treatment. Corrosion 
coupons and spools in the line during the period of 
treatment showed no evidence of corrosion. 

In order to determine the effect of scrapers alone, 
the inhibitor batches were discontinued in January, 
1953, but weekly running of scrapers was continued, 
Inspection of coupons and test spools after 3 months 
showed scattered pitting. The scrapers alone reduced 
pit frequency but did not reduce the rate of penctra- 
tion of the pits which did form. This was consi: ered 
inadequate for this line so weekly batch inhi)itor 
treatment was resumed and is being continue 


Although the minimum amounts of organic inhibi- 
tors needed for corrosion control have not yet een 
fully established, cost of continuous injection is aout 
1 to 3 mils per barrel of crude. Cost of batch treat- 
ment is dependent on size and length of line :nore 
than upon amount of oil handled. In the case de- 
scribed treatment costs about 1% cents per fot of 
pipe per year. Cost of zinc injection is about 0.3 mils 
per barrel of crude. 


2. Internal Plastic Coating—During the pasi five 
years, methods of applying plastic coatings internally 
in pipe lines in place have been developed.* \hile 
considerable improvements in coating materials and 
in techniques of cleaning the lines and applying the 
coatings are being made, experience has indicated 
good performance even from the earlier coatings. 
Life of satisfactorily applied coatings has not yet 
been established. From 7 to 10 years appears at the 
moment to be a realistic estimate. 

Coating costs vary, depending on contractor, coat- 
ing materials, application methods, condition of pipe, 
terrain, weather, etc., but current coating costs are 
about 30-35 cents per foot for 4-inch; 45-55 cents for 
6-inch ; 60-70 cents for 8-inch pipe. 

Plastic coatings shop-applied in screw end _ pipe 
cost about the same. While experience on perform- 
ance is meager, they can be expected to equal the in- 
place applied coatings. 


3. Concrete-Lined Steel Pipe—Concrete-lined pipe 
has given leak-free service for as long as 20 years. 
The linings appear to have an indefinitely long life. 
Lining costs are 20 to 40 percent of the cost o/ un- 
lined new pipe: about 30 to 35 cents per foot for + 
inch, 45 to 60 cents for 6-inch, 55 to 70 cents for 
8-inch pipe. In West Texas, total construction cost 
for laying concrete-lined pipe is only slightly higher 
than for unlined steel pipe: Cost of hauling and 
stringing is 20 to 30 percent more; cost of welding is 
5 to 10 percent more. Other construction cost: are 
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the same for lined as for unlined pipe. The total in- for 5 or 6 years with no apparent deterioration. This 
stalled cost of a welded pipe line constructed of con- pipe is extensively used by some gas companies for 
crete-lined 2nd class pipe is just about the same as service connections. It is limited to low pressure 
that of unlined new pipe. service. 

Although the cost of the pipe is somewhat higher 
4, Asbestos Cement Pipe—Asbestos cement pipe has than steel pipe of comparable size, its light weight 
been used in gravity lines and in low pressure dis- ang easy make up permits laying at high rates of 
charge systems for about 15 years. The pipe is resist- progress with minimum crews and without heavy 
ant to corrosion and deterioration but leakage at the equipment. Lower laying costs compensate for higher 
joints and occasional breaks from bending stresses in material costs so that in many cases the total cost of 
the ground have been experienced. Cost of the pipe plastic pipe lines in the ground is about the same as 
is about the same as new steel pipe but laying costs that of steel lines. 
are relatively high because a level, padded ditch bot- 
tom inust be provided to prevent breakage of the 
pipe from bending stresses. 


Cost Comparisons—While each of these methods 
is effective and economical in combating internal cor- 
rosion, no one of them is most economical for all 
5. Plastic Pipe—Pipe of several types of plastic is systems—each seems to have its own place. Pipe 
recei\ing considerable attention and is used to a size, length of line, operating pressure, operating 
moderate extent by a number of companies. Glass re- schedule, amount of oil handled and length of time 
inforced polyester, rigid vinyl and modified styrene the line is expected to be needed are some of the 
are undergoing development. Extruded cellulose ace- factors which determine which is most suitable and 
tate butyrate pipe has been in sour crude oil service economical for a particular line. 


To compare the economics of 


TABLE 1 ; e 
eld a s , these various methods of control- 
Cost Comparison for Various Methods of Controlling Internal Corrosion in a Se hee . : te 
Hypothetical Fifty-Mile 12-Inch Discharge. Required Life Thirty Years. ling internal pipe line corrosion, 
1. Unprotected Pipe: New PE pipe; 15 years 3. Concrete-Lined Pipe: Second Class pipe; two hypothetical pipe lines are con- 
serv until replacement is necessary. 300 more than 30 years’ service: no leaks. sidered: 1) a long, large diameter, 
leak ecur during first 15 years and addi- c Saree 
tionai 300 leaks during second 15 years, . Plastic Coating: Second Class pipe; life of high pressure gathering line needed 
2, Inhi 1 Program: Second Class pipe; in- coating 10 years, line re-coated in place at oe : 
hibit batched weekly; more than 30 years’ 10-year intervals; service life of pipe more tora reasonably long time—a 50- 
sery 10 leaks occur during 30 years. than 30 years; 10 leaks. . ° . 
. eee : _ mile, 12-inch discharge to serve a 
| | . field with an expected 30-year life, 
(1) . (2) (3) we 2. : 
Unprotecte Concrete | astic ¢ DY. ee 6 Senne $e ate 
| Steei Pipe | Inhibitor Lining Coating o “ya a smaller diameter, 
as a ee Se Pare ee Te : hr te 1 7 ; ow pressure iine neede OFT ¢ a- 
Capital investment—Line in Place—Cost per Ft..| $4.78 | $344 | $423 | $4.14 I ure line needed tor a rea 
Maintenance Cost for 30 year period, cost per ft. ss | sonably short time—a 5-mile, 4- 
Replacement of Line.... : $ 4.78 mas seacate ound ‘ ” ‘ . * 
Leaks ($400 each) Be en 0.91 0.02 ee 0.02 inch gravity line needed for an 
Rec iting line ae ; aon ‘Sn as 1.40 as ae. 14 Deed ai 
Inhibitor cost, batch treatment aeesa 0.40 apres cows estimated 14 years. 
Total 30- Year Cost, including original investment oe aia ra i 
but excluding salvage value SGcthisinreses ct) Se 3.8 Costs of installing and maintain- 
).1¢ ° ‘ = « ° 
ing these two lines using the various 


Cost per Foot, per Year.. nae $ 0.35 $ ¢ 
protective measures are shown in 


6 


) 
2 
> 


Note: Pressure requirements preclude use of plastic*pipe“or asbestos cement pipe. 


TABLE 2 


Cost Comparison for Various Methods of Controlling Internal Corrosion in a 
Hypothetical 4-Inch Gravity Line, 5 Miles Long With Required Life of 14 Years. 


1. Unprotected Pipe: New, PE pipe; 7 years service until (b) 2nd Class pipe; coating life 7 years; second 7 years no 
major repair required; 7 additional years service obtained protection; 100 leaks, 
by turning 180 degrees and patching; 100 leaks occur 5. Asbestos Cement Pipe: Class 100; more than 14 years serv- 
during first 7 years and an additional 100 leaks during ice; 20 leaks. 


second 7 years, . ad . Corrosion Inhibitor: 2nd Class Pipe; Inhibitor batched 
2.Concrete Lined Pipe: 4-inch 3rd Class PE pipe; more than weekly; more than 14 years service: no leaks. 


; 4 years service, no leaks. . Scraper Program: New pipe; scraper run weekly; 14 years 
3. Plastic Pipe: Class 100; more than 14 years service; 4 leaks. service; 50 leaks. 


4. Plastic Coating: 
(a) 2nd Class pipe; coating life 7 years; recoated in place 
t end of 7 years; no leaks. 


| (1) (2) (3) (4) (5) 

| Unpro- 

| tected Plastic Coating 

| Steel Concrete Plastic - Asbestos | 

i Pipe Lining Pipe (a) (b) Cement | Inhibitor | Scrapers 


Capital Investment—Line in Place, Cost per Ft. rs: $140 | $1.12 | $ 1.4: $ 1.35 $ 1.35 $ 1.50 $1.07 | $ 1.40 

Maintenance Cost for 14 Year Period, Cost per Ft.: | 
Reconditioning and Turning Line 2 wees 2: coe . one | tess 
- ks ($400 each) eee | 3.0% eats | .06 | | 5 0.30 | diae 0.76 

In Dee OREN CIDE oak uit ocd Ewe eels eddeauieweras | 

Scraper and Labor Cost 


Total 14 Year Cost, Including Original Investment, but excluding 
Salvage Value ; | $4.68 $1.32 $1.48 $ 1.63 | $2.86 $ 1.80 | $ 1.90 
Cost Per Foot, Per Year 33 Ke | 8¢ | 10%¢ M4 20%¢ 13¢ | 134¢ 
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Tables 1 and 2. While costs of installation and main- 
tenance will vary between systems and between op- 
erators, the tabulated figures represent average ex- 
periences of a representative group of operators. 


D. Conclusions 

The comparisons show that, 1) in general, concrete 
lining and inhibitors appear most economical in the 
longer, larger lines while concrete lining, plastic coat- 
ing and plastic pipe appear most economical for the 
shorter, smaller lines, but, 2) all of the protective 
measures provide major savings—from at least 9 
cents to as much as 25% cents per foot of pipe per 
year. 

It should be pointed out that in relation to profits, 
capital expenditure is twice as costly as operating 
expense, assuming a 50 percent income tax. This con- 
sideration increases the advantage of corrosion con- 
trol means in which the cost is largely charged to 
operations. 


External Corrosion of Oil Storage Tank Bottoms 


A. Cost of External Tank Bottom Corrosion 

During the years 1951 and 1952, 31 steel tank bot- 
toms of one company failed as a result of soil corro- 
sion. The direct cost of repairing these failures 
totaled $162,500, an average of $81,250 per year. This 
was only the direct cost of making the bottom re- 
pairs. The costs involved in removing the tanks from 
service, preparing the bottoms for repair, inspecting 
contract work and returning the tanks to service are 
not included. 

All 31 bottoms were 80 feet in diameter and larger. 
Direct repair cost averaged $5230 per bottom. Typi- 
cal unit costs for the several methods of bottom re- 
pair are given in Table 3. 

The 31 failures were equivalent to 10% percent of 
all the unprotected steel bottoms 80 feet in diameter 
and larger in service during the two years. 


B. Effectiveness of Protection 

Humble Pipe Line Company’s Webster Station 
was placed under cathodic protection in 1941.° In 
1951 the cathodic protection system was revised. Pro- 
tection is provided 62 tank bottoms, 30.2 miles of 
station lines and approximately 26 miles of trunk 
lines terminating at the station. 

In the 10 years prior to protection, corrosion leaks 
in the tank farm lines averaged about 75 per year 
and 16 tank bottoms failed from soil corrosion. In the 
10 years following installation of protection, no tank 
bottoms failed from soil corrosion and pit leaks in 


TABLE 3—Unit Costs of Tank Bottom Repair 
(For 114-Foot Diameter Tanks) 


900 


a. Patching and Spot Welding ( 
000 


$ 50 to $ 2, 
Plus Coating Upperside $ 3, 
Total, Average. . $ 4,000 
b. Installing Concrete Bottom. $ 6,400 
c. Installing New Steel Bottom 
Plus Coating Upperside. . 


wotel. ...5. $12,800 
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tank farm lines decreased to less than three per year, 


C. Cost of Protection 


Investment in the Webster Station cathodic pro- 
tection system amounts to $24,000. Total annual op- 
erating expense, including depreciation, power and 
maintenance, is estimated at $2600 per year. Even if 
protection of the lines was disregarded and all of this 
cost charged to the tanks, the unit cost of protection 
is very small. Installation cost of cathodic protection 
amounts to only $390 per tank, total operating ex- 
pense amounts to only $42 per tank per year. 


At the end of 1952, this company had under pro- 
tection a total of 175 oil storage tanks at 18 stations, 
Installation cost of this protection averages «about 
$410 per tank. Total operating expense averages 
about $62 per tank per year. 


Considering $12,800 as the investment represented 
by a large tank bottom, the $410 per tank instalation 
cost of cathodic protection amounts to only about 3 
percent of the tank bottom investment. The $62 per 
tank per year total annual operating expense «f ca- 
thodic protection amounts to only about 1% percent 
of one repair job. 


D. Conclusions 

These data call for re-examination of the custom- 
ary approach to protection of tank bottoms. Cus- 
tomarily, cathodic protection is applied selectively 
where, through tank bottom failures or corrosion of 
station piping, protection is known to be needed. 
With the cost of protection so small, the cost of bot- 
tom repair so large and the predictability of corro- 
sion so unreliable, it appears that cathodic protection 
of all steel tank bottoms is justified except for those rare 
few at locations where it is certain that protection is not 
needed. 

What are the overall economics of such a pro- 
gram? Humble Pipe Line Company has 336 unpro- 
tected steel bottoms of all sizes in the system. Pro- 
tecting all of them would cost about $138,000 for 
installation and about $20,800 per year total annual 
operating expense. This instalation cost has an indi- 
cated payout of about 1% years; the total annual 
operating expense is only about 25 percent of the 
average annual cost of bottom repair. 

These cost data indicate further that, for average 
conditions, coating the underside of tank bottoms or 
installing elaborate, expensive ground bed systems 
to improve current efficiency are difficult to justify 
if their purpose is to reduce the cost of protection. 


External Pipe Coatings and Cathodic Protection 


A. Development of Coating Practices 

3efore 1930, many, if not most, pipe lines were laid 
bare. Along about 1930 the facts of underground cor- 
rosion became more clearly understood and the prit- 
ciples and requirements of pipe coatings were )eing 
unravelled. Cathodic protection was a curiosity. Dur- 
ing the 30’s, prevention of pipe line corrosion was 


available only through coatings. It is understan ‘lable 
then that during the 30’s and on into the 40’s, s rong 
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efforts were made to develop and apply holiday-free 
coatings. 

It is now generally recognized that with the con- 
yentional enamel coatings absolutely holiday-free 
coating jobs are difficult and expensive, if not impos- 
sible, to obtain or to maintain. Even the best of these 
coatings carefully applied and rigorously inspected 
are not free from imperfections. 

3ut today, now that cathodic protection has been 
developed, demonstrated and accepted, it no longer 
is necessary to rely solely on coatings for corrosion 
control. Cathodic protection has proved effective on 
bare pipe, on poorly-coated pipe and on well-coated 
pipe. She expression most frequently found in pipe 
line corrosion literature is: The most effective and 
economical pipe line protection is afforded by a com- 
bination of coating and cathodic protection. 

Nevertheless in recent years there seems to be a 
trend in some areas at least toward coating struc- 
tures ond practices which still attempt to achieve 
holiday-free, perfect coatings. A number of recent 
pipe ne construction contracts have required the 
compleied lines to be traversed with a holiday lo- 
cator and all coating holidays repaired by the con- 
tractors. A specification with similar intent requires 
the contractor to produce a coating job of a specified 
minimtm electrical resistance. A proposed American 
Petroleum Institute pipe line construction code is in 
preparation at the present time. The committee was 
faced with the problem of whether or not to include, 
as requirements of good practice, using rock shield 
in rocky areas, or hauling in sufficient fine dirt or 
sand for four or six inches of padding below and 
above the pipe to protect the coatings. All of these 
practices can be expected to improve quality of coat- 
ings; they most certainly add considerably to con- 
struction costs. Are these practices and the costs 
they involve justified? What is the optimum com- 
bination of coating and cathodic protection? 


B. Examination of 8-Inch Products Line Coatings 

The first question that needs to be answered is 
“how good is a good coating job?” To answer this 
question, in 1948 Humble Pipe Line Company made 
a thorough examination of the best coated line it had 
in the ground, the 8-inch Baytown-Irving Products 
Line, laid two years earlier. 


The southern 127 miles between Baytown and 
Hearne was yard coated with coal tar enamel rein- 
loreed with glass mat and wrapped with felt. All 
coated pipe was tested with a holiday detector at the 
coating yard and again over the ditch before lower- 
ing in. Inspection was rigorous. 


The northern 148 miles from Hearne to Irving was 
coated with asphalt enamel reinforced with glass 
mat and wrapped with felt. The coating was applied 
over the ditch with line travelling equipment. In 
some sections the coated pipe was cradled directly 
in the ditch behind the coating machine and in others 
the coated pipe was lowered onto padded skids. An 
ellort was made to secure a smooth soft ditch bottom 
throughout and in rocky areas the ditch was padded 
With sand. This section also was carefully inspected. 
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In the southern 127 miles, thirteen sections, each 
5000 feet in length and each separated by approxi- 
mately 45,000 feet, were traversed with a holiday lo- 
cator. In the northern 148 miles, sixteen 5000-foot 
sections similarly spaced were traversed. Thus a 10 
percent sample of the line uniformly distributed 
along the right-of-way was covered. All holiday in- 
dications were staked. More than half of the holidays 
located were uncovered and inspected. 

In the southern portion a total of 62 holidays were 
located, an arithmetic average of five holidays per 
mile. Frequency of occurrence varied from none in 
one test section to twelve in another section. If the 
average is valid for the entire 127 miles, a total of 
approximately 635 holidays existed in the coating 
between Baytown and Hearne. 

Major causes of holidays were mechanical damage 
incurred during construction and faulty application 
of field joint coatings. Mechanical construction dam- 
age included tool cuts, unrepaired skid damage, bull- 
dozer blade gouges, scrap metal in the ditch bottom 
penetrating the coating, etc. More than half of the 
holidays inspected were of this variety. 

Faulty field joint coating accounted for about 40 
percent of the holidays inspected. Assuming that 40 
percent of all holidays are poor field joints and that 
an average of five holidays per mile is valid, then 
only about one field joint of every 62 was faulty. This 
seems not at all excessive. The major cause of the 
faulty field joints has been corrected in subsequent 
construction. 

Only two holidays chargeable to yard coating mis- 
application were found. No evidence of soil stress 
penetration or other deterioration of the coating was 
observed even though the line had been in service 
two years and much of the right-of-way was through 
tight clay soils in which coating deformation might 
have been expected. 

In the northern portion, a total of 52 holidays were 
located, or about 3.5 holidays per mile. However, in- 
spection of the coating revealed it to be generally 
penetrated by soil clods. These penetrations appeared 
to be a combined result of lowering hot coating di- 
rectly into the ditch and of soil stress deformation 
during the two years of underground service. On an 
average, one to 10 penetrations per foot of pipe were 
found wherever the coating was inspected. Because 
of the many uniformly distributed penetrations the 
traverse located only major holidays. The number 3.5 
holidays per mile is, therefore, meaningless. Inspec- 
tion of the holidays disclosed them to be primarily 
the result of construction damage similar to those 
found in the southern portion. 


What conclusions could be drawn from these ex- 
aminations? Several conclusions and several more 
questions: 


1) An excellent coating job may be far from perfect; 

2) Cradling hot coating in the ditch caused innum- 
erable penetrations even with a padded ditch 
bottom; 


3) The particular asphalt coating used on the north- 
ern portion appears less resistant to soil stress 
penetration than the particular coal tar coating 
on the southern portion; 
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Neither the addition of glass reinforcement to the Prod- 
ucts Line coating nor the other efforts expended to lay it 
holiday-free give it significant performance advantage 
over the Butane-Propane line coating. These “extras” 
cost at least $200 per mile. 

The Kemper-Satsuma 18-inch provides a basis for 
evaluating the probable worth of 100 percent jeeping, 
class reinforcement, rock shield, ditch padding and other 
“extras” calculated to improve performance of coatings. 
The western 178 miles was coated over the ditch with 
coal tar enamel and felt. The coating job was inspected 
visually, with a holiday detector used occasionally. The 
hot coating was lowered onto unpadded skids and the 
damage at each skid was repaired before the pipe was 
lowered into the ditch. Even though 120 miles was 
through rock ditch, no rock shield was used nor was the 
ditth padded. At $200 per mile for jeeping, $400 for 
$2380 for rock shield, the extras would have 
' the job cost by about $392,400 or an overall 
average of about $2200 per mile. 

The line is now completely protected. Cost of install- 
ing cath dic protection amounted to $37 per mile. Total 
operatins expense of the protection amounts to only 
$4.80 per mile per year even with one of the pump sta- 
tions collecting 65 percent of the current. 


lass anc 


v 
5 


increas¢ 


The current required for protection may increase 
somewhat. It could double without substantial in- 
crease cost because the rectifiers are operating 
considerably below their capacities. A four-fold in- 
crease i) current demand would possibly double the 
protection costs, but can $400 per mile be invested in 
glass or can $2380 per mile be invested in rock shield 
to save $5 or $10 per mile per year cathodic protec- 
tion expense? Just the interest on a $200 per mile 
investment in jeeping exceeds the total annual ex- 
pense of cathodic protection. 

The coating on the eastern portion of the 18-inch 
line was reinforced with glass and it was jeeped in 
its entirety. It cost $1100 per mile more than the 
coating on the western portion. Nevertheless, its per- 
lormance is just about the same. 

Protection costs of the Skidmore-Ingleside lines 
show that bare or practically bare pipe is expensive 
to protect, so that for minimum total cost, pipe coat- 
ings are needed. 


E. Conclusions 


There is a need for examining the relationship be- 
tween coating practices and costs and cathodic pro- 
ection requirements and costs. It is conceivable that 
lor some rare cases cathodic protection may not be 
practicable and conclusions drawn from these data 


would not apply. The information here presented 
indicates that: 


1) Even the best pipe line enamel coatings are not 
tree from imperfections and require supplemen- 
tary cathodic protection to fully protect the pipe. 


The cost of cathodic protection on reasonably 
well-coated lines is so small that expense and 
eflorts to secure more than reasonably: good coat- 
ing jobs are difficult to justify. Items of such 
expense include coating reinforcements, complete 
holiday detector inspection, rigid insistence on 
holiday-free construction, rock shield, ditch 
padding, 
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3) When supplemented with cathodic protection the 
maximum coating for general use appears to be 
3/32-inch pipe line enamel wrapped with felt. 


4) Lowering hot coating directly into the ditch cre- 
ates many coating penetrations. However, this 
does not appear to increase cathodic protection 
costs significantly. 


There is no significant difference between per- 
formance of coatings applied over-the-ditch and 
yard applied, as gaged by cathodic protection 
current and costs. Choice between the two 
methods should be based on cost, terrain, and 
weather conditions. 


The industry is always alert for better materials 
and methods for improved coatings. However, im- 
provements may be justified only if total pipe 
protection costs are reduced. Significant reductions 
in protection cost can be made only in the cost of 
the coatings themselves and the cost of application. 


The data nowhere indicate that the coating in- 
spector isn’t warranted or that anything less than 
what is being paid for should be accepted. It does 
indicate that there is no justification for paying for 
materials and labor which give no more return than 
if the money itself was buried with the pipe. 


DISCUSSION 


Discussion by W. H. Stewart, Sun Pipe Line Co., 
Beaumont, Texas: 


Mr. Sharpe’s paper, in my opinion, fills a near void in 
our corrosion work with the NACE, Far too little 
has been published on this subject, if indeed much 
enginering has been applied to this phase of our work 
in the organization. 

This brief discussion will be limited to the external 
corrosion control section of the paper since our own 
records and experiences are more complete in this 
category. 

Mr. Sharpe’s conclusions relating to “extras” such 
as rigid holiday inspection, the addition of reinforc- 
ing materials and special shielding is of particular 
interest since each can be expressed in dollars per 
mile. It can be easily demonstrated on any existing 
line that is cathodically protected just what one or 
more of the “extras” would amount to economically. 
A good example is a 20 mile section of 10-inch line 
in Southwest Texas laid in 1946. This section is elec- 
trically protected over what Mr. Sharpe terms “a 
reasonably good coating job.” The present average 
annual power cost for this section that is protected 
by one rectifier at a pump station is $43.60. By add- 
ing one of the “extras” to the original coating job, 
the additional cost for this 20 miles would have been 
$3964. 

Assuming that this “extra” would have cut the 
power requirements 50 percent (and there is some 
doubt on this) then it would take only about 180 
years for this “extra” to pay out. 





Mr. Sharpe is to be commended for his patience 
and thorough examination of a problem that so vitally 
concerns the pipe line industry. 


Discussion by H. E. Waldrip, Gulf Oil Corp., Hous- 
ton: 


The author of this paper has done an excellent job 
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of presenting information desired by management, 
namely, the actual costs for different methods of in- 
stallation and operation. In some cases actual field 
data are used and in others hypothetical cases are 
used. In the case of hypothetical data it must be as- 
sumed that the author’s experience is such that the 
values used are practically as valid as if they were 
actually field data. 

Wherever possible, the calculating of the data to a 
cost per foot per year basis makes comparisons very 
simple. It is of interest to note that in Tables 1 and 2, 
both cement lined pipe and lines using inhibitors ap- 
pear very favorable. It is hoped that this paper will 
be the incentive to cause others to accumulate field 
data along the same lines. More such data are needed 
by industry to dictate future action. The various 
types of installations and the use of inhibitors and 
scrapers are frankly discussed. 

The author makes a very good point in discussing 
coating practices and costs of cathodic protection. 
He does not advocate the haphazard application of 
pipe line coatings. Actually all coatings should be 
applied as well as man and machine can do so, He 
does emphasize, however, the lack of economic justi- 
fication of so-called “extras,” or the expensive in- 
spection, testing, repairing of coatings and then al- 
lowing much more serious damage in placing the 
line in the ditch. 

While the author does not specifically discuss the 
relative merits of an asphalt system versus a coal tar 
system, his data allow such a comparison. The south- 
ern 127 miles of an 8-inch line between Baytown and 
Hearne was coated with a glass reinforced coal tar 
enamel system, while the northern 148 miles of the 
same line, from Hearne to Irvin was coated with a 
glass-reinforced asphalt-enamel system. That portion 
of the line coated with the asphalt system suffered 
more construction damage than did the coal tar sys- 
tem. The cost of electrically protecting these two 
portions of the line is $8.70 per mile per year for the 
northern half and $2.00 per mile per year for the 
southern section. 

The author’s conclusions are very pointed and 
would bear sufficient study for the facts to be re- 
membered. 


Discussion by L. F. Sherer, Texas Pipe Line Co., 
Houston: 


Mr, Sharpe opens his paper with the statement that 
a corrosion engineer’s job is to reduce costs. This 
statement is not flattering to a corrosion engineer 
nor is it a complete statement. It would be more 
consistent to say that a corrosion engineer’s duty is 
to design his part of a facility at the least cost con- 
sistent with good standard practice and future oper- 
ating economy and to permit its maintenance at a 
minimum of expense to the owner. Aside from this 
statement, however, his approach to the problem is 
a practical one. More expensive and better materials 
may be used for such protection provided they show 
a reduction in over-all economy. 

Three main topics are mentioned for consideration, 
but it is believed that a fourth and very important 
one was omitted; namely, external corrosion at a 
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pump station, principally an electric pump station, 
The trend toward electric powering of pump stations 
has been definite and innumerable problems haye 
been encountered in providing corrosion protection 
to the conduit network and small piping in and abou 
such a station. 

Experience in general tends to support the state. 
ment that trunk lines which operate continuously at 
reasonably high velocities suffer negligible internal 
attack from sour crude. At the same time, howeyer. 
when all factors are considered, it appears that the 
statement will hold more for those trunk lines which 
handle some sweet crudes along with sour crudes, 
There is experience to show that internal attack does 
occur on trunk lines which handle nothing but sour 
crude and operate at relatively high velocities, In 
addition and in both cases, it is evident that the 
frequency of scraper runs has a_ bearing on the 
corrosion rate. 

The experience of those companies who have ca- 
thodically protected the underside of tank bottoms 
leaves no doubt as to the economies of such practice: 
however, consideration must also be given to equiva- 
lent protection of the upper or inside tank bottoms. 
This latter problem contributes appreciably to the 
deterioration of tank bottoms and tank maintenance; 
and while it is difficult to properly allocate the cost 
to the individual source of the deterioration, both 
must be given consideration. 

It is believed that it might be well to stress the 
fact that coating of both sides of the tank bottom 
with proper insulating material will result in cutting 
the installation cost of cathodic protection in half 
and also in appreciably lengthening the life of tank 
bottoms. This has been definitely proved over many 
years of experience and justifies consideration. 

Apparently the figures given by the author for 
the costs of laying cement-lined pipe are based upon 
the use of new pipe. Experience in the West Texas 
area covering many years and conditions has shown 
that it is quite practical and economical to recover 
unlined pipe, cull it, line with cement and relay, The 
costs are somewhat higher than shown, but the 
added life and service resulting therefrom prove 
the practice to be justified. 

It is difficult to determine just what the author 
is trying to prove in his discussion under “I’xterna 
Pipe Coatings and Cathodic Protection,” Section 3 
The arguments are fallacious and will undoubtedly 
lead to grave misunderstandings by the inexpet! 
enced. Everyone familiar with the subject wil! admit 
that it is not practical to obtain a perfect coating 
but to even suggest that inspection be relaxed 's 
most unprecedented and could lead only to irrepat 
ably poor coating jobs. 

The author’s arguments are based upon the pret 
ise that the coatings used on the two seciions “! 
line in question were equivalent in quality and dure 
bility and that the inspectors were equally constr 
entious. Certainly the materials were not of equé 
quality and the only other conclusion which: can be 
drawn is that the inspection service left much 
be desired. The resultant conclusions are su) ject © 
misinterpretation. Because of the difference in the 
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quality of the coating involved in the discussion, 
additional years of service will show far greater 
disparities than those indicated. 
Every good pipe coating must have the following 

characteristics: 

1. Low moisture absorption 

2. Good electrical insulation 

3. Insolubility in petroleum or its products 

4. Resistance to soil pressure and deformations 

5. Ease of application _ 

6. inertness to soil chemicals 


A coating having the above qualities to the extent 
that is economically practical may be broadly said 
to be a durable and satisfactory coating, but only if 
properly applied. The quality of application is at 
least of equivalent importance to the quality of the 
material and to the durability of the finished job. 
Cathodic protection must be considered as a neces- 
sary supplement to line protection and not a remedy 
or adjinet. 

It «in be shown, however, that cathodic protec- 
tion will prove an effective adjunct to a poor coat- 
ing jo» and prolong the life of the line so coated. 
To that extent only, it will prove economical, but 
the over-all picture will not be one of economy. 
There is no substitute for quality of materials and 
application and this cannot be stressed too strongly. 
Quality of materials and application is any engineer’s 
best answer to economy on any problem. 

The author has done an excellent job in calling 
industry’s attention to the problems he has discussed. 
Factual data are invaluable in the analysis of any 
economic problem and the development and availa- 
bility of such information should be encouraged. 


Reply by L. G. Sharpe: 

Mr. Scherer is certainly correct in calling attention 
to the importance of external corrosion at electric 
pump stations. Because the problem here involves 
standard electrical installation practices—especially 
grounding—progress has been relatively slow. The 
problem warrants thorough joint investigation by the 
most capable corrosion engineers and electrical en- 
gineers. 

One company has coated the underside of a large 
number of its storage tank bottoms. After construc- 
tion of the bottom and lower ring, it is jacked up and 
the bottom is cleaned, primed and coated with a 
bituminous coating. For a 55,000 bbl. tank (114-foot 
dia.) the coating reportedly costs about $1500: $1000 
for contract application, $500 for materials. This in- 
vestment in coating reduces the installation cost of 
cathodic protection to about $250 per tank and the 
annual operating expense of cathodic protection to 
about $25 per tank per year. With but few excep- 
tions, to coat or not to coat seems to depend upon 
whether or not an investment of $1500 is justified by 
the saving of $160 initial cost and of $37 per year 
operating expense of cathodic protection. 


The figures for concrete-lined pipe are for 2nd 
class pipe as shown in Table 1 and 3rd class pipe as 
shown in Table 2. These figures, briefly described 
under “1 C 3. Concrete-Lined Steel Pipe,” were taken 
trom recent field experience in West Texas. 
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Mr. Scherer is one of the small group of engineers 
to whom the industry is indebted for the develop- 
ment of our modern pipeline coatings. The thought 
of returning to the coating practices of only two 
decades ago is as abhorrent to the author as it is to 
Mr. Scherer. The intent of the author is well stated 
in the third paragraph of H. E. Waldrip’s discussion 
and in the second paragraph of Scott P. Ewing’s dis- 
cussion. 


Reference 


1. Private Communication, 


Discussion and Comments by N. K. Senatoroff, 
Southern Counties Gas Company, Los Angeles: 


I am pleased to have been asked to discuss and pre- 
sent additional data on the subject, “Economic Con- 
sideration in Pipeline Corrosion Control,’’ which was 
so ably presented in a paper under the same title at the 
Tenth Annual Conference of the National Association 
of Corrosion Engineers in Kansas City, March, 1954. 

Because most of my actual experience has been with 
an application of cathodic protection for soil corro- 
sion control of natural gas pipelines, the discussion 
and comments will be confined to this type of ca- 
thodic protection application. 

In the past, many enlightening discussions and 
papers have been published which dealt with the 
various economic aspects of cathodic protection. 
Some were slanted towards overestimating the actual 
costs of cathodic protection and others, underesti- 
mating them. As a result, one will find considerable 
variation in the interpretation of the final conclusion 
as to the “actual installed” cost of the cathodic pro- 
tection in relation to the overall cost of corrosion pro- 
tection. Especially so on installations in which in part at 
least the corrosion control measures are underwritten by 
the protective coating applied to the substructure. 

The reason for an existence of such divergent inter- 
pretations of the findings in such studies is quite natu- 
ral. In most instances, the authors would be studying 
a case history of a specific application of cathodic pro- 
tection and bring into the “economics” study, their 
company’s policies in stressing concept of the relative 
importance of the various items which enter into the 
capital costs and annual operating costs of cathodic 
protection per mile per year. 

This explanation, more than anything else, would 
serve to illustrate the reason for a considerable dis- 
crepancy between the figures of cathodic protection 
costs of the Southern Counties Gas Company and 
such costs given in the paper. The “capital” costs in 
Southern Counties Gas Company are comprised of 
the following items: 


Cost of cathodic stations including the rectifier, the 
anode grounds, the power lines and, occasionally, 
the land. 

Cost of electrical test points at approximately 2,000- 
foot intervals along the pipeline for potential surveys. 

Cost of insulating flanges, insulating materials for 
valves, pipe supports, bridge crossings, etc. 


In the case of 212 miles of 30-inch OD well coated 
and carefully inspected line, with a planned installa- 
tion program for the application of cathodic protec- 
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tion at the time of construction, the total cost for 
cathodic protection amounted to $230 per mile of 
which $77 per mile constituted the cost of the ca- 
thodic stations. In the case of 34 miles of 16-inch 
OD very well coated and inspected line, also with 
a planned installation program, the total cost for 
cathodic protection was equal to $166 per mile, of 
which the cost of the magnesium anodes accounted 
for $27 per mile. 

In the light of such expenditures the “annual fixed 
charges,” based on 10 years’ life of the station and 
amounting to approximately 35 percent of the capital 
costs, are $80.50 and $58.10 per mile per year, respec- 
tively. 

These “annual fixed charges” are made up of the 
maintenance costs, interests, depreciations, taxes, etc. 


Pipe Coating Quality 

The effect of the pipe coating quality on the “capi- 
tal” costs and the “annual fixed charges” is very 
forcefully brought out by the following figures com- 
piled for the case history of a 56-mile, 1234-inch OD 
line. This line was also well coated but not inspected 
and no planned program for cathodic protection in- 
stallation at the time of its construction was con- 
sidered. 

The total capital cost for cathodic protection appli- 
cation subsequent to completion of the line amounted 
to $301 per mile, as compared to $230 per mile re- 
ported on the 30-inch line. Of this investment the 
$148 per mile constituted the cost of the stations 
against the $77 per mile stated in the case of the 30- 
inch OD line. 

The annual costs for eight cathodic protection sta- 
tions needed to protect approximately 28.1 miles of 
8-inch and 12-inch of “inadequately coated and in- 
spected lines” were reported and published by the 
Pacific Gas and Electric Company to be of the same 
order of magnitude. 

Their “annual costs” ranged between $119.27 and 
$157 per mile on the section of 8-inch line, and $80 
per mile for the 12-inch portion. The ‘‘capital” costs 
per station amounted to approximately $250 per mile. 

Viewing the costs established in our Company and 
other utilities on the Pacific Coast, one arrives at the 
following conclusion : 


a. Planned installation of cathodic protection facilities 
at the time of construction of new well coated 
mains lowers capital costs. 

. Annual fixed charges for cathodic protection are 
also lowered. 

. Capital costs for installation of cathodic protection 
facilities on existing coated mains after the com- 
pletion of the line are high. 

. Good coating and careful inspection of the coating 
at the time of pipe line construction result in con- 
siderable savings in capital costs as well as in the 
annual fixed charges. 


[In our definition of a reasonably well coated line, I 
am also permitting myself to differ with the author 
somewhat. In studying the conclusions in the paper, 
it appears to me that by “reasonably well coated” 
line, the author means a well coated line whose coat- 
ing was reasonably well damaged during installation. 
To me, the statement that “major causes of holidays 
were mechanical damage incurred during construc- 
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tion and faulty application of field joint coatings, 
Mechanical construction damage included tool cuts, 
unrepaired skid damage, bulldozer blade gouges, 
scrap metal in the ditch bottom penetrating the coat- 
ing, etc. More than one-half of the holidays inspected 
were of this variety confirms my interpreta- 
tions of the coating quality. 

How would a customer define the quality of an 
electrical installation if the electrician he retained for 
an important transcontinental cable installation per- 
mitted his men to handle the tools and equipment 
with an equal carelessness ? 

In the application of protective coatings to the 
pipelines one could never go wrong in emphasizing 
the absolute necessity for careful, thorough and 
painstaking work if he wishes to obtain satisfactory 
return on the money invested in the coating. |f the 
importance of coating quality is stressed by giving 
some instructions to the men handling it, there \\ ould 
not be any excuse for the slipshod, careless con-truc- 
tion methods that characterize the pipe coating \ork, 

If such a training program for the coating crews 
is included in the planned and carefully sche luled 
construction program, the additional expense, di- 
rectly chargeable to this phase of the work, would be 
negligible in relation to the direct savings in cost 
which will be reflected during the long years of 
service of the pipe line. 

In a paper, “Economic Factors Bearing on Application 
of Cathodic Protection,” by D. B. Good (Cathodic 
Protection—a Symposium by the Electrochemical 
Society and the National Association of Corrosion 
Engineers, 1949), the author gives a chart showing 
some relative current requirements for so-called 
“good coating jobs” and “poor coating jobs.” It is 
interesting to note that “for the comparisons made, 
the ratio between the extreme is 150.” Certainly, 
efficient and economical over-all protection favors 
continued and extended efforts to obtain “good coat- 
ing jobs.” 

In conclusion I want to congratulate Mr. Sharpe 
for an excellent, thought provoking, constructive 
contribution to the collection of valuable papers 
which comprise the library of the National Associa- 
tion of Corrosion Engineers. 


Reply by L. G. Sharpe: 


Mr. Senatoroff is to be thanked for his extensive 
cost data. It is unfortunate that the current drainage 
for each of the cases cited was not given, for coatings 
can be evaluated and compared only on the basis of 
their conductances. The descriptive terms, “well- 
coated, reasonably well-coated, poorly-coated, care- 
fully inspected, reasonably well-damaged,” oby iously 
mean different things to different people. Frequently 
they are expressions of opinion rather than state 
ments of known conditions, Mr. Senatoroff’s a‘tempt 
to show the effect of coating quality on cathoc ¢ pro 
tection costs by comparing a 56-mile 12-in |i line 
with a 212-mile 30-inch line is lost because no infor- 
mation is given on the coatings other than that the 
30-inch was “well-coated and carefully ins; ected 


and the 12-inch was “well-coated but not ins| cted.” 
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I am sure that a general indictment of authors of 
cathodic protection papers for intellectual dishonesty 
was not intended. Differences in accounting practices, 
in engineering procedures and in type and method of 
installation make differences in costs inevitable. The 
costs given in the paper were taken from accounting 
department records. Installation costs include all ma- 
terial, freight, warehousing overhead, right-of-way, 
installation labor and equipment costs and overhead 
and engineering charges. The annual operating ex- 
pense includes power, depreciation at ICC rates, 
maintenance and servicing. Either Mr. Senatoroff’s 
unit cathodic protection costs are considerably 
higher, or the pipelines mentioned in the discussion 
require greater current densities for protection and, 
theref re, have coatings of greater conductance than 
those Jescribed in the paper. 


Discussion by Guy Corfield, Southern California Gas 
Company, Los Angeles: 


It certainly appears that the economics of pipe coat- 
ing vs cathodic protection, particularly when they 
are used together for protection against soil corro- 
sion «re very important and should be examined 
exhaustively. 

We have for some time on our important pipe 
lines, jollowed the general plan of applying the best 
coating reasonably possible and supplementing it 
with cithodic protection. This “best coating reason- 
ably possible” has been a substantial application of 
materials plus jump spark and Pearson holiday de- 
tection and the repair of such holidays to the extent 
possible. It has been relatively expensive but has, 
in recent applications, been relatively successful if 
success is measured by its requiring only a small 
amount of cathodic protective current and we should 
probably re-examine this approach. We have hereto- 
fore had the background feeling that, no matter how 
hard we tried to put on a good coating, the net result 
will be only fair because of the unavoidable mechani- 
cal damage during installation, or relatively rapid 
deterioration through water absorption, penetration 
by stones and earth clods, etc. We are now becoming 
able to build up some history and experience on this 
service life with respect to continued electric resist- 
ance of various coatings. 

There might be some conditions under which you 
should perhaps apply the very best coating you can 
even though the direct economics would seem to 
indicate that you were wasting money. I have refer- 
ence to circumstances where there are practical limi- 
tations to the amount of cathodic protective current 
you can apply, even though the direct cost of such 
current is not out of line. For instance, we have 
several large lines, in most instances 30 inches in 
diameter, which traverse and in general form a dis- 
tributing loop through our metropolitan Los Angeles 
area. lt would be very difficult to cathodically protect 
these lines with large quantities of current, not only 
because of the problems of “interference” of such 
current with the many other paralleling and inter- 
secting substructures, but also because of the diffi- 
culty of establishing anode sites in heavily built-up 
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areas. We have in such instances, by very careful 
coating application, been able to install 30-inch lines 
10 or 15 miles in length, which can be protected from 
one end with 15 or 10 amperes or les. In an area such 
as ours in Southern California, which is developing 
and building up rapidly and continuously, we are 
having increasing difficulty in finding anode sites, 
or keeping them because of the increasing value of 
the land where they are installed and this together 
with the accompanying build-up in density of other 
underground structures seems to indicate that at 
least in populated areas we should lean toward the 
practice of depending on cathodic protection to plug 
the unavoidable holes in a good coating rather than 
depending on cathodic protection for the major share 
of the protection of the pipe. In suburban areas and 
cross-country pipelines the situation would seem to 
be quite different. 


Discussion by R. P. Howell, Standard Oil Co. 
of California, San Francisco 


This paper is a good presentation of the important 
economic aspects of corrosion control. It presents a 
much-needed emphasis of the fact that perfect or 
nearly perfect coatings are not necessarily the most 
economical means of controlling corrosion. Although 
I have not attempted the detailed economic analysis 
presented by the author, his conclusions on the over- 
all economics of pipe line corrosion control corre- 
spond very closely with the practices my company 
has followed for a number of years. 

One additional point might be made with respect 
to corrosion control of pipe lines in built-up areas. 
Where lines pass through city streets or residential 
areas, it may be worth while to go beyond the theo- 
retically economical point and provide the best possi- 
ble coating to insure against leaks that will be haz- 
ardous, costly, and damaging to public relations. A 
further advantage of a coating of highest quality in 
such areas is that the current required for supple- 
mental cathodic protection will be so low that few 
problems of interference currents with utility lines 
would be expected. 


Discussion by Charles L. Woody, United Gas Corp., 
Houston: 


Mr. Sharpe is to be complimented on a thought-pro- 
voking paper. In general we are inclined to agree 
with his conclusions 100 percent, but in this it is 
pointed out that each job should be considered on its 
own merits. Consideration should be given to the 
terrain traversed, estimated operational life of the 
pipe, material to be handled by the pipe line or tank 
and other factors that may be peculiar to the job. 

There is no doubt that external corrosion of under- 
ground steel surfaces can be entirely eliminated in 
practically all cases by the proper application of 
cathodic protection, but the application of cathodic 
protection alone may be expensive. 

Experience in certain areas has indicated that a 
practical coating, when cathodic protection is ap- 
plied, will pay for itself in approximately five years 
in saving of cathodic protection costs. If cathodic 
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protection is not applied the coating would be ex- 
pected to pay itself out in reduction of leaks alone 
over a period of time. It is doubtful that a coating 
can be applied under field conditions that will not 
have holidays either at the time of installation or that 
will develop later due to either coating failure or 
mechanical damage to the coating. Under normal 
soil conditions it would be expected that leaks would 
occur at some future date, The actual economic value 
of cathodic protection in addition to coating would 
depend upon the cost of repairing or replacing the 
pipe. From an engineering point of view it is hard to 
justify any type coating without spending the small 
additional insurance cost of cathodic protection. In 
many instances, even in the most corrosive soil con- 
ditions, this will be less than 1 percent of the installed 
pipe cost. Or, if we take the view of the cathodic 
protection engineer, there is no doubt but that the 
life of the original pipe could be prolonged indefi- 
nitely by the use of cathodic protection alone. 

An economic analysis may prove that the life of 
bare steel pipe would be sufficiently long to make the 
application of the coating or cathodic protection un- 
justified. Even this approach may be economically 
sound where the useful life of the pipe is short and 
salvage costs of such magnitude to make the salvage 
of the pipe uneconomical or failure from uncontrol- 
lable internal corrosion is to be expected. In every 
case consideration must be given to many factors to 
determine the economics of corrosion control and the 
extent to which corrosion control should go. 

On a particular piping installation that was in- 
stalled in 1946, it was a known fact that many pin 
holes and coating faults existed. In view of the very 
poor condition of the coating, cathodic protection 
was installed using magnesium anodes. The original 
current requirement was approximately 0.175 am- 
peres per mile. Since this initial installation the 
original coating as indicated by current requirements 
has improved 100 percent, or another way of ex- 
pressing it, the present cost of cathodic protection is 
approximately 50 percent per year less than the cost 
during the first few years of operation. In this case 
there is litle doubt but that any money spent on re- 
pairing the numerous known small holidays and the 
use of the more elaborate methods of determining 
coating faults and repairing pin holes would have 
been an unnecessary expenditure. Of course it is 
realized that in the case of poor coating any failure 
of cathodic protection due to improper application or 
effects that may be experienced in electrically isolated 
soil, penetration of the pipe could have resulted in 
rather short order and the economics of the poor 
coating could have been entirely reversed, 

It must be realized that the engineers who advo- 
cate as perfect a coating as practical certainly have 
points in their favor, in view of the fact that the prac- 
tical application of cathodic protection may not result 
in 100 percent protection and one or more leaks or 
line failures could far offset the additional cost of a 
practical perfect coating, Despite the fact that corro- 
sion engineers do obtain astounding results from 
both a cost consideration and corrosion control, there 
is still the insurance factor that should be considered 
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when considering the use of jeeps, Pearson detec. 
tors, and other methods of locating and repairing 
coating holidays. 


Reply by L. G. Sharpe: 

Messrs. Corfield, Howell and Woody bring out an 
important point: Good engineering and sound eco. 
nomics may dictate a different combination of coat. 
ing and cathodic protection in critical congested 
areas than might be used elsewhere. 


Discussion by Leonard C. Hill, Kansas-Nebraska 

Natural Gas Co., Inc., Hastings, Neb.: 

Regarding external pipe coatings and cathodic pro- 
tection, Mr. Sharpe’s paper indicates some straight 
thinking and an approach to good economics. We 
fully agree with his conclusion as drawn. 

We feel that coatings and cathodic protection go 
together. If it were posible to get a perfectly holiday 
free coating, it would be impossible to maintain it as 
such for long without great expense, A reasonably 
good coating supplemented by cathodic protection 
will provide desired results with greatly reduced con- 
struction costs and low maintenance and operating 
expense. The cost comparisons presented in Table 4 
concur favorably with our own experience. 

We generally use line travel procedure on long 
cross country lines and mill coated pipe in short lines, 
gathering lines, distribution and maintenance repairs 
and apply cathodic protection immediately after con- 
struction is completed. : 

On cross country pipe line construction, we apply 
36-inch coal tar enamel, a wrap of glass mat anda 
wrap of kraft paper by line travel machine and lower 
the pipe into the ditch directly behind the machine. 
There being little rock in our country and a mellow 
sandy clay soil, satisfactory ditch conditioning is ac- 
complished by using ditch drags on the ditching ma- 
chine. Spot jeeping is used primarily to determine 
conditions that need correction. We believe in visual 
inspection at the machine. Primer conditions, coating 
thickness, glass penetration, coating bond, continuity 
and machine travel are important and can be over- 
looked if a great deal of attention is given to a jeep. 

This procedure makes for lower construction costs 
and no significant difference in cathodic protection 
costs. We do maintain 1.00 volt P/S potential on 
coated lines. We have applied cathodic protection 
since early 1938 and have used several coating pro- 
cedures with similar results and only three corrosion 
leaks in over 1400 miles of coated and protected lines. 
These leaks occurred in a two-mile section of thin 
and poorly bonded coating with interrupted treat- 
ment in a stray current area. 


Discussion by N. P. Peifer, Manufacturers Light 
and Heat Co., Pittsburgh: 


I agree with the author that the use of a holiday 
detector # not necessary or required as an insj ection 
method after the coated line has been installe:!. The 
cost of excavating and repairing the faults wil! often 
pay for the cathodic protection installation. If the 
company installing the pipe line has a good coating 
inspector on the job he will find and repair *) per 
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cent or more of the damage before the line is laid in 
the ditch. If the owner of the line will not install 
cathodic protection then the holiday detector could 
be used to secure a coating without faults, if that is 
possible, but the tests would have to be made at least 
once a year and the faults repaired. The cost of such 
a procedure at the end of ten to twenty years would 
probably exceed the cost of a new line. 

[ believe that the use of a jeep is necessary when 
a coating is being installed and when the pipe is 
being laid in the ditch. 

Some of the troubles that cause coating failure 
cannot be seen by the best of coating inspectors. On 
one of our installations an excess of moisture was 
presen! in the primer. This was not apparent on the 
finishe’ priming job and only showed up when the 
coating was jeeped. When the coating machine is 
first started up there are often particles of coke 
applied with the enamel. These can only be found by 
the use of the jeep. After the job has been going for 
about «n hour it is possible to discontinue the use of 
the jeep if a good coating inspector is on the job. 

Rock shield is a definite part of every coating job 
in the part of the country in which we operate, In 
many instances the pipe will be laid through solid 
rock for thousands of feet. If a coated pipe were in- 
stalled without the protection of rock shield through 
these areas there would be numerous places where 
the coating had been scraped off, The rain water 
laying in these depressions would cause the metal to 
rust and eventually a penetration would occur. Since 
there is no soil present cathodic protection currents 
could not reach these faults and protect the pipe. 

In a congested area where there are numerous pipe 
lines it has been found that the better the coating job 
the less current is required for cathodic protection 
and as a result of this the cathodic interference is re- 
duced to a negligible quantity. It is not uncommon 
for a cathodically protected line to cross as many as 
0 to 100 foreign lines in a distance of 50 miles or 
more. You can realize what a good coating means 
under these conditions. 


Discussion by John R. Ligon, Sinclair Pipe Line Co., 
Fort Worth: 


With reference to Mr. Sharpe’s paper on “Economic 
Considerations in Pipe Line Corrosion Control” and 
speaking for the Texas Division of the Sinclair Pipe 
Line Company, the following comments are made. 


Part No. 1—Internal Corrosion in Sour Crude Oil 
Pipe Lines 

Inasmuch as all of the sour crude oil handled by the 
Sinclair Pipe Line Company in Texas and New Mex- 
ico is gathered and transported by joint ownership 
pipe lines, all of which are operated by the other par- 
ticipating companies, no comment will be made on 
this part of Mr. Sharpe’s paper due to the lack of 
actual experience. 


¥ - . . - . . 
Part No. 2—External Corrosion of Storage Tank 
Bottoms 


This Company is in full accord that cathodic protec- 
on should be provided for storage tanks and station 
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piping. Installation of rectifiers on pipe line stations 
was strated by Sinclair Pipe Line Company in July 
1940 and at the present time only a few stations in 
the state of Texas with tankage are not protected by 
rectifiers. 

Part No. 3—E-xternal Corrosion of Buried Pipe Lines 
Complete agreement with the six conclusions drawn 
by Mr. Sharpe in this part of his paper can be sub- 
stantiated by the following data: 

In 1927 the Prairie Pipe Line Company (now Sin- 
clair Pipe Line Company) laid an 8-inch line in the 
Texas Panhandle coated with coal tar and felt. In 
1942 this line was taken up in joints 40 feet in length 
and hauled to the Gulf Coast on trucks. It was then 
laid, after only the patching of the field joints, be- 
tween Corpus Christi and Damon, Texas, with the 
exception of creek and river crossings through which 
pipe with new coating was used. Between 1947 and 
1949 cathodic protection was applied to this 160 miles 
of 8-inch with a current requirement of less than 1% 
amperes per mile. At the present time approximately 
only 2.6 amperes per mile is required. 

Also noted with some interest is that Humble Pipe 
Line Company is having trouble with shorted cas- 
ings. Is it possible that more economy could be real- 
ized by yard coating all casings rather than spending 
money on casing insulators and applying cathodic 
protection to shorted casings? However, it must be 
realized that the casings would have to be plugged 
water tight at the ends in order to make this feasible. 
It is also obvious that a certain amount of coating 
would probably be lost while installing the casing. 
However, this could be minimized by either boring a 
slightly larger hole or protecting the casing with 
wooden strips during the installation operation. 


Reply by L. G. Sharpe: 

The general practice now is to coat all casings and 
to install insulating pipe supports and end sealers. 
The pipe supports pay off in reduced time and effort 
to pull the pipe into the casing. 


Discussion by Scott P. Ewing, Carter Oil Co., Tulsa: 
It is believed that Mr. Sharpe’s paper is a very impor- 
tant contribution because it shows with actual cost 
data that there is a way to arrive at an approximate 
economic balance between the cost of coatings and 
the cost of cathodic protection. In the examples of 
coated lines which he gives, a little less expenditure 
on the coating gives a lower total cost of corrosion 
control. 

For many years there has been a continuous effort 
to put more material of the right kind on the pipe in 
as nearly a continuous layer as possible. This effort 
has been well worth while and I do not think it is 
the intent of the author to recommend a return to 
the good old days when a pipe coating was defined 
as something black, that smelled like tar, which was 
poured on the pipe after it was lowered into the 
trench. In fact I think that even today there are 
many lines where more expenditure for coating at 
the time of construction would have resulted in lower 
total operating costs. 

It might also be pointed out that the lines dis- 
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cussed are in a region of rather low soil resistivity 
which is favorable to the use of cathodic protection. 
Where soil resistivities are higher, as in most of the 
east and south it might be more economical to use a 
somewhat better coating, rather than depend too 
much on cathodic protection. But neither cathodic 
protection alone or the coating alone is likely to be 
the economic solution on any pipe line. 

The problem of controlling internal corrosion has 
not reached the stage where economic balances can 
be set up. Some of the methods now used may be- 
come obsolete as has been the case in external cor- 
rosion. Inhibitors are used down the well and in 
products lines, that is, at the ends of the long route 
from the formation to the automobile gas tank. Per- 
haps in time inhibitors will be used all the way and 
even in the salt water injection and disposal systems. 
More will have to be learned so that combinations of 
mutually compatible methods will supplement each 
other and completely protect all the equipment. 
There must be a way to use the right inhibitors so 
they will not be absorbed on filters and cement lin- 
ings, the right coatings so they will supplement and 
not destroy the inhibitors, along with cathodic pro- 
tection in large vessels and thus protect all the in- 
ternal surfaces from the bottom of the well to the 
customers’ gas tanks at reasonable cost. 

Complete studies of all costs involved on the en- 
tire system, as was done in this paper, will be helpful 
in arriving at the ultimate solution. 


Reply by L. G. Sharpe: 


As implied by Dr. Ewing, cathodic protection is 
simpler to apply and cost is less in low resistance 
soils than in high resistance soils. The lines discussed 
in the paper are in soils of from less than 500 ohm-cm. 
to more than 100,000 ohm-cm. The southern half of 
the 8-inch products line is mostly in low resistance 
soil; the western portion of the 18-inch Kemper- 
Satsuma Line is mostly in very high resistance soils. 
The experience with the latter shows that ‘“reason- 
ably well-coated” pipe is indicated on the basis of 
both engineering and economics for high resistance 
soils the same as it is for low resistance soils. Never- 


theless, Dr. Ewing make an important point, con- 
trary to previous practice: Coating needs are greater 
in areas of high resistance soils than they are in areas 
of low resistance soils. 

The problem of internal corrosion in sour crude ojl 
systems is more than 25 years old. The corrosion 
control methods discussed have been in use now for 
from 5 to 20 years. Corrosion and cost data are 
voluminous. Agreed that improvements in_ these 
methods will be made and that methods yet uncon- 
ceived will be developed, should the operators wait for 
these developments to occur while they replace their pipe 
every 1% to 5 years or should they take advantage of 
the methods and economies available to them now? 
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NACE TECHNICAL COMMITTEE REPORTS 


Publication 55-6 


High Temperature Corrosion Data 


A Compilation by Technical Unit Committee T-5B 
On High Temperature Corrosion* 


Introduction 

Hi? NATIONAL ASSOCIATION of Corrosion 
t vineers has assigned to Unit Committee T-5B 
the study of the behavior of both metallic and non- 
metallic materials at high temperatures. These arbi- 
trarily are considered to be temperatures above 400 
F, As its first project the committee undertook a 
compilation of high temperature corrosion data. The 
results of this compilation are presented in the ac- 
companying tables. 


Sources of Data 
ar the greatest amount of data compiled for 
ables was obtained from Shell Development 
Company Engineering Report No. 327, “Corrosion 
Data Survey” (1948). The committee is indebted to 
G. A. Nelson, who compiled Engineering Report 327. 
The committee also appreciates the permission 
granted by the Shell Development Company to use 
the data from its report. Other sources of data were: 
The International Nickel Company. 
American Society for Testing Materials, Special 
Technical Publication, No. 68, 1946, pp. 129-152. 
Pittsburgh International Conference on Surface 
Reactions, 1948. 
Zh. Prikladnoy Khimii, Vol. 21, No. 1, 1948, pp. 
35-41, 
NAGE Unit Committee T-6K on Corrosion Resist- 
ant construction with masonry and allied materials. 


Table Headings 


An explanation of the various headings in Table 2 
folloy 5% 


Materials—The nominal composition of these ma- 
terials is given in Table 1. Unless otherwise specified 
all of the metallic materials must be assumed to be 
in the annealed condition. 


* John Halbig, Armco Steel Corp., Middletown, Ohio, Chairman, 


Abstract 
The behavior of 31 materials ranging from cast iron 
to lead, including a number of stainless steels and 
high alloys subjected to temperatures over 400 F is 
tabulated. Data are derived from Shell Development 
Company’s Corrosion Data Survey (1948), among 
other sources. Corrosion rates are indicated as low, 
moderate or high versus specific temperatures. Addi- 
tional data are solicited by the compiling committee. 


Concentrations of Corrodents—Concentrations less 
than 100 refer to aqueous solutions. Listings of 100 
refer to anhydrous conditions. 


Explanation of Table 2 

The corrosion data tables apply only to tempera- 
tures of 400 F and above. In many cases the lowest 
temperature for which data are available is above 
400 F. 

Rates at the listed temperatures are indicated as 
low, moderate or high in a given medium. The fol- 
lowing symbols have been used to denote corrosion 
rates: 

~ low corrosion rates 
§ moderate corrosion rates 
X high corrosion rates 


For example, the table lists 5 Cr in sulfur contain- 
ing oils as follows: 
500 ¢ 
600 § 
700 X 
800 § 
900 ¢ 
This listing is interpreted as follows: 
At 500 F the 5 Cr steel has a “low” corrosion rate. 
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As the temperature increases to 600 F, the corrosion 
rate becomes “intermediate,” and as the temperature 
increases to 700 F the corrosion rate becomes “high.” 
With further increases in temperature the corrosion 
rate decreases. Thus, at 800 F the rate is “interme- 
diate” and at 900 F the rate is “low.” 

In hydrogen chloride (anhydrous), Inconel is 
listed as follows: 

800 ¢ 
900 § 

This listing means that from 400 to 800 F, the cor- 
rosion rate of Inconel is “low.” At 900 F Inconel has 
a “moderate” corrosion rate. 

Thus, the corrosion rate for the lowest temperature 
given for a particular material in a particular en- 
vironment is its corrosion rate from 400 F to the 
temperature indicated. In other words, the informa- 
tion in the tables may be extrapolated down to 400 
F. The information may be extrapolated to higher 
temperatures only when a corrosion rate in the table 
is rated “high.” 
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Uses and Limitations of the Data 

The user of these data is warned that they may not 
constitute a solution to a particular corrosion prob- 
lem. This is so because the corrosion of a material 
of construction may be markedly influenced by such 
variables as welding, stress relief after welding, stress 
applied to the material during service, presence of 
crevices, such as lapped joints, presence of minor 
impurities in the corrodent, agitation and aeration of 
the corrodent and other variables that are not in- 
cluded in the data tables. Therefore these tables 
should be used only as a guide for the selection of 
materials of construction. 

The committee strongly advises the user to select 
a group of materials that appears best and then con- 
duct tests under service conditions. 


Additional Data 
The committee recognizes that these data ‘ables 
are not complete and that much additional! data 
exists, especially in an unpublished form. The 
the committee asks that users submit any additional 
data that should be included. Proper credit will be 
given where desired. 


, fc re, 


TABLE 1—Analyses of Various Metals and Alloys Listed 


Cc Fe 
Steel gates ree 0.10-.30 
Cast Iron nee kis ya sGutnitiede Bal. 
Ni-Resist—Type 1 
Copper ; 
Tin Bronze 


Aluminum Bronze. 
Red Brass. . 
Yellow Brass 
Admiralty 

Silicon Bronze 


4.0-6.0 
11.50-13.0 
14.0-18.0 
23.0-27.0 
18.0-20.0 


4-6 Cr-Mo Steel 

Type 410 S.S. (12 
Type 430 S.S. (17 
Type 446 SS. (27 
Type 304 S.S. (18 


16.0-18.0 
18.0-20.0 
22.0-24.0 
24.0-26.0 


Type 316 S.S. (18- 
Type 317 S.S. (18- 
Type 309 S.S. (25 


Type 310 S.S. (25 
21 Cr-4 Al Steel 


Monel 
Nickel 
Inconel 
Hastelloy A 
Hastelloy B 


Hastelloy C F Ge Rowena ‘ 13.0-16.0 
Hastelloy D. an a nial 12 0! 1.0! 
Aluminum a) eureware otek kia 
Lead. 

Silicon Iron 


Durimet 20 19.0-21.0 


55.0-60.0 


60.0-70.0 
70.0-73.0 


| 55.0-60.0 
| 60.0-65.0 


| 26.0-30.0 


15.0-19.0 
Bal. hw 


| 28.0-30.0 





1 Maximum 2 Minimum. 
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Phenol 


Phosphori 


Potassium 
nee 
otassium 


Potassium 
Silver Nit: 


Sodium Bi 


Sodium (; 
Sodium ( 
Sodium H 


ol. 11 


Y not 
prob- 
terial 
such 
tress 
ce of 
ninor 
on of 
t in- 
ables 
yn of 


elect 
con- 


ables 
data 
»f¢ re, 
1¢ ynal 
ll be 









May, 1955 






LEGEND: ¢ Low Corrosion Rates. 
§ Moderate Corrosion Rates. 
X High Corrosion Rates. 





HIGH TEMPERATURE CORROSION DATA 


TABLE 2—Corrosion Data 





CORRODENT 
——— | 


Acetic Acid. . 


Acetic Acid Vapor.... 


Sleohel (Ethy! 


Sluminum Potassium 


Sulfate. . . 
Aluminum Sulfate... . 
{mmonia Liquid... . 
{mmonium Chloride. . 


Barium Chlor 
Benzoic Acid 
Borie Acid 


Boron Phos} 


Boron Phos; Vapors... | 
Bromine (Dr : 
Carbon Dio east 
Carbon Mo le (Gas). 
Chlorine (G 

Copper Chl 


Copper Sulf 


DiMethy! § 
Fluorine 


Formaldehy 
Furfural 


Fatty Acids 
Hydrofluroi d 


Hydrogen 


Hydrogen C de 
Anhydro 


Hydrogen ( de (Wet) 


Hydrogen Chloride (Wet) 


_ (With Air 


Hydrogen Sulfide 


Lead (Molte 
allyl: 





Mercury 


Maleie Anhydride Vapors 


Naphthenic Acid 
Nickel Nitrate 
Nitriding Gasses 
Oleie Acid 
Oxidizing Gasses 


Phenol 


Phosphoric Acid 


Potassium Bromide 


Potassium Hydroxide 


) ‘ 
tassium Nitrate 


Silver Nitrat 
Sodium Bisul fate 





Sodium Carbonate 
Sodium Cyanide 
Sodium Hydroxide 


20 
37 
20 
20 
90 
100 
100 
100 
40 
80 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
90 
100 
100 
5 
10 
20 
25 
30 
40 
50 
60 
65 
70 
80 
100 
70 
50 
100 
100 


| | Cast 
| Steel | Iron 


| 450x 


400% 


| 400§ 
| 500X 


| 400x 


400r | . 


ange | 
| 600x | 600x 
| 600% | 600f 


| 900% | 900% 


9002 9002 
4702 400X 


a@OOe | saieer 
4009 

4002 

| 4002 | 400% 
| 4009 
900% 


600§ 600$ 
450% 450X 


600X 600X 
400% 

60023 | 500x 

900x3 

5362 


787§ 
5362 | 536% 
5362 
446% 
5368 


5002 500% 
700x 700k 
900§ 900$ 
400%! 
400%! 


| 400§ 400§ 


500% | 500% 
600X | 600X 


7002 
850X 


10002 (10002 
1100X | 1200x 


500212 
500% !2 
600§ 12 


| 500x | 500x 


7003 16 
900§ 16 


400% | 4002 
40023 | 400r 
50083 ; 


1) | “500g | 


500X. 


6002 


- | 6008 
' | 500% 


| 500%. 


500X 


- | 500% 


4002 


900x 
6002 


. | 4008 
. | 550K 


900x!1 
| 00x 


| 4508 


600X 


650% 


400§ 


| 800g 


900% 


50026 


500x6 


| 500x6 


500x6 


5008 


400% 
600x 


500x, 


“500% 


| 500x 


6002 
600% 


500% 
5008 


500% 
500X 


| 4002. 


900X 
6002 
4002 
550X 


900x!! 


700X 


450§ 
600X 


650X 


400§ 


| 800% 


900X 


50026 


500X6 | 


500x6 


500x6 


500§ 


400% 


600% 


500% 


| 600X 


600X 


9002. 
900% 


400% 
600x!! 


| 
| 9002 | 13002 
| 


900X 


6002 
700§ 


600X 


5002 
600X 


7002 


850X 


13002 
1400X 


500% 


600§ 


500X 


700X 





900x° 





850X | 850X 
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Ni | 2Mo 
(Type (Type 
304) | 316) 
400X | ..... 
500x 


1900r1 | ° 


4002 


4002 


600% 
600X 


900% 
900% 


6002 
4002 


400X 
600x3 


16502 


800$3 


8503 
950X3 


900% 


600§ 
4002 
4002 


4008 


40022 
600§3 


7002 
850X 
4002 
550X 


16002 
1750X 


6002 


500X+4 


600$§3 
700x3 


9002 
4002 


17009 


400x3 


Nickel 


7002 


4002 


600% 
600X 


9002 
9002 
7002 
850X 
5002 


9002 


6002 


5002 


900! 


7002 
900% 
7002 
900§ 


5002 
600X 
600% 


60023 
4002 
600% 
7002 
900% 


4502 


19002 


6002 12 


500x6 


7002 
9002 


Inconel 


400% 


7002 
900$ 


19002 


600% 
600§ 


9002 
9002 


10002 


5002 


6002 


6002 


9c? 


Soot 
900§ 


S002 
900X 
600% 


600 
4002 
6002 


7002 
900$ 


6002 


20002 
2250X |2250X (2250x (1100X (2000x (2100x 


500r* 


17002 






Hastel- 


600X 
600X 
7002 
9002 
900% 


6002 


9002 


7002 
900X 


500X 
650X 
7002 


7002 


9002 


14002 


500% 
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LEGEND: ¢ Low Corrosion Rates. TABLE 2——Corrosion Data 


§ Moderate Corrosion Rates. 
X High Corrosion Rates. 





| | | | ; 
| | | | Chemi.| 
| cal | 
Re- | Silat 
| Sisting| (Ce. 
| | Brick | ments 
| (8) | @ 


Con- & 
| centra- | Hastel-| Hastel-| Alumi- Duri- | Silicon Tan- | Plati- Red | Yellow Kar- As- 
CORRODENT tion | leyC | ley D | num | Lead | met20)/ Iron talum } num | Brass Brass | bate bestos Silver 


—— catenin 


Ree oot v 5st MEOD. View asch spond there eat ee 17502 
Acetic Acid Vapor... | 100 D ocGue heehee 17508 
Alcohol (Ethyl). | 100 
Aluminum Potassium 
Sulfate. . ; wana 10 | 400x | 
Aluminum Sulfate. ......| BE a ed owese wees area’ | 50f A e 
10 400x | | ces eS eaeee sce 7502 | Sodium Ni 
Ammonia Liquid Ks 100 eat meec (se? | Y gesiced sense Ua te | 
Ammonium Chloride. . 100 | 700% Foe Waearee | | puceet ba oe MeaGae | Rocca eet : 11754 Sodium Su 
| es - eters evan: [esos anne errs cal teres Saeed ek ea 50 Stannous ¢ 
Barium Chloride..... 100 eas Notas Pussebe Mesaon | Disp cee ares oceans ee | ; Stearic Act 
Benzoic Acid........ 100 ‘< ys sees woe i uiseetEedeahs we | ease | HEM) Wrens 117509 | Sulfur 
Boric Acid. . . ; a 10 : sea ee Dated ta tana Wome a = Sound fae oe er case 5 17508 
25 | 400% | 400% eth xia 8 | pits (ee ct eee Nite bose poate ant ! : Sulfur Chik 
BU deca sh yi ieee an cose [IT5OR Sulfur Con 
40 
50 4002 4002 
70 Swat Pats sine ss ‘ i Sits Ue Mla cy Boe 1175 Sulfur Dio: 
75 | 400% | 4002 : ' 
80 soa sis cece | cooee [17509 Hig aoe 
Boron Phosphate 100 | 600x | 600x | 600X sess ; ek Stree ill 600f | GOOf2 | .....]. | ..... 17509 11750 Sulfur Trio 
Beron Phosphate Vapors. 100 | 600x | 600x | 600x |. dims aPeieals en ae ee: | }175 
Bromine (Dry) ne 100 ; a seme ; wate Sis ake ME bese sa 
Carbon Dioxide 100 9002 9002 aah 900% oeeeen 5002 
Carbon Monoxide (Gas) 100 9002 9002 sche | o6sen fe cra 17508 
Chlorine (Gas)... 100 z ‘ : «es : oe orah treat Ne, eas wal eee ? |1750% 
100 |18002 aves ; ; U anete i ‘ oe Les > ass «beers SP 17508 
Copper Chloride 100 5002 4 Fb ; na ale sete aoe Reg week WME zieiacer Sree lala awa SUS 117509 
Copper Sulfate 10 i 2 : ey reac ‘ eee Glee ‘ bo weeee [17502 17502 
20 | | 
Di Methy! Sulfclane 90 
Fluorine 100 ; sees eis ead weeaaon Hiccséee bogies ; ite Bata Sulfurous / 
100 ; 900 oe | soeee : vee Wee ‘ | esese exo ioasee reer Suicotungs 
Formaldehyde 50 : 6002 sine ee tee Set Ne ee ae oer ae : tone ie t {13508 Steam 
Furfural 100 4003 cans | | Lexus | garsinn lh -elweho hick nce OOn a : 
100 - | 550X | 55 Baste Lorencetl| meee een tea cia | aes Tall Oil 
Fatty Acids 100 | 600% | 600g | 400% ee f wtehies ae ties Ie as SCAR 750% 1750 Vinyl Chlo 
Hydroflucrie Acid 100 eee 900x3 | 900x3 | |...) | 727" | | Nts Zine Chlori 
100 | 














4002 


Sulfuric Ac 





Hydrogen............ OR oc Wisscscteees | le Melon tl aoe 17 Zine Sulfat 


Hydrogen Chloride... 100 ; see tee | j | sees | SOOEIS paras ; LAE aialn cat THOY9 | 17502 a. 
(Anhydrous 100 ; Soe ie Sea an eee ee seen ae eee | 
100 
100 
Hydrogen Chloride 4 
4 
20 
37 
Hydrogen Chlorid, | 20 
(With Air) 20 
Hydrogen Sulfide ; 90 | 500x | 500X 
100 a + 
100 
Lead (Molten 100 650% 650X 
Methallylamine 40 
80 
Mercury : 100 700 700f . . 
Maleic Anhydride Vapors 100 ae 4002 
Naphthenic Acid 100 | 600% 600% 
100 
Nickel Nitrate 100 
100 
Nitriding Gasses 100 | 900% 900 
100 . 
Oleic Acid . 100 a re eee ; sees ; sive i Sate gis ahha caaet os + . 
100 Ae erat eee ee hee oe Sum Sul 
Oxidizing Gasses - 100 | 1800 as 4002 mae sires : Ks i 12002 | 1200 500x |1000% |1200% |2300% " Stannous ( 
100 pa steal ova s 1300 | ..... |1100x | ..... |2450K Stearic Aci¢ 
Phenol : 90 : sity ee Vee lain 26 eT | ulfur 
100 ; 450X 
100 < 
5 
10 
20 : ..... | 4002 
25 amc sues 
30 7 ; 4002 
40 : 4002 ee wh 
50 ; ; ak 4002 : 400914 
60 oo en ee . i ; 
65 ‘ 500X oiaied 500% 4 ‘ ms 500X6 


Sodium Nit 


Sulfur Chior 
Sulfur Cont 


Phosphoric Acid 1.508) 


600214 
Sulfur Diox 


Sulfur Trioy 
7 . | 4008 is 
a0 a 400% ; : we dulturie Aci 
100 . - : 400% .. | 600f14 
Potassium Bromide. .. 70 t .. | 500% 
Potassium Hydroxide. . 50 . sl Mesa eG We 
100 ; : 700x | 700X ; 


+e +e te tere +e tere reteretere 


Potassium Nitrate 100 - 


Silver Nitrate 100 
Sodium Bisulfate : 15 
OR | ” wt s 
. : . - coos aces reeee | . ere | . ; a ai A Sulfurous A 
et aa % are eee Poh ie GaN E maken gel! Ssckige collin xineia Et recone Silicotungst; 
Steam... , 





Sodium Carbonate 100 
Sodium Cyanide ; 10 : <h ekae Ne sik etenNincteore oe eles Seer : ' 
Sodium Hydroxide 10 a Pare vation eee ve : 4 a8 sees | seen Tall Oil 
19 : + nip atace ; ; | Vinvl (hi, 

J eee | 3 oe SB hrs wien bee | 1 Chor 
S : eee ea Wht lect nie kestrel eae er ait re Zine Chloric 
70 
80 
85 
75 


dine Sulfate 


| | 1 Pits, 
'S Admire 
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LEGEND: § Low Corrosion Rates. TABLE 2—Corrosion Data Cont'd. 


§ Moderate Corrosion Rates. 
X High Corrosion Rates. 








18 Cr | 
Al 12 Cr 18 Cr | 12 Ni 25 Cr | 25 Cr 
Bronze Steel | 17Cr | 8 Ni | 2Mo | 27Cr | 12Ni | 20Ni 
Cast | Ni-Re- Sn | Si (Type | (Type | (Type | (Type | (Type | (Type | (Type Fay Hastel- 
CORRODENT i Steel | Iron sist | Copper! Bronze | Bronze} 410) | 430) | 304) | 446) | 309) 310) loy A 


———— 


60083 | |... aie SEE 
Re. aide ce FP asese | ‘ | ... | 9003 | § 
Sodium Nitra | eee va ene ues i oir patie ecieaees | 
sodium Sulfa | "| 008" | 5008" | Boog’ | 2022 | PE Sao. brces 1 ne 
Stannous Chicride...... | § ea 2 Reh fe ede te scare Preusec teases) 2 Ere | 700% | 700% | 700% | 7 | 7 
Stearic Acid aneeent | : = fat te el 1é J ...ee | cess | eee | 600§ | 5002 | 600% | GOOE | GOOE 
Sulfur. . . Rete 400% | 4002 } Se ke tee 1008 | Te bosses. be. ae 40026 | 4006 | s00zé ax Poacaes 
| 5 500x | 500x 3 Seas ; 800X SOO feces Se ewe ae ----- | 500X6 500x® | 900x° 
Sulfur Chlori menee is D ectevae: Ene oe ers | 3 eves cma ‘ Sanawee | 700% 
Sulfur Containing Oils... .| PAS P4008 }..... [acca PS | 650¢5 | 650 | 6505] ..... |... 400 | 400% | 4002 
15%8) : 500K | 500x | - es. . | sees. | 550X | 550K | 5508 
| ; Raakeih, «Paes ‘ ‘ca a cents eae oe | 650§ 














ilfur Dioxide......+++-- | : ciate Saat eee Peusa as ivenacee | aitcuns j 
j1100% | ¢ see ee ¥ el a 1200 |1200¢ | 900 | .....].. Gasca! bale | 600% | 15002 
|. ; Saree Se Bvt cet en te cack ihe 7 700 

sifur Triox By xcs ae ges bes B65 h Bee ot eee es ; ‘ 

11002 | § cei er , |12008 1200¢ {12002 cco 

ilfuric Acid Be Besson 500x6 | 500x6 | 500x6 | 500x | 500X | 500K | ..... Pola’ ; 500X7 | 500x7 500 
Ni aswaciescess . | 400x6 | 400x6 | 400x6 ee. ; i Deraias : 
Deeb tases ; 400x6 | 400x° | 400x° | 500x | 500X | 500x v 500X7 | 500x7 | 500x7 500X 
weeee Lees wale , mea) ARSE : us - - 

500 








| 500X 
650X os 
ora. al | 500% 
Sulfurous Ac rn ; : nin: Bas sg ; ; 
| 3 | ~| , | 500x 500X ; cue Mes | . | 00x10 Pie ’ j 
900% | 400% ¢ ; ae .-- | 900% 900% | 12002 4 : eo kee 900% (11002 
| 





500X | 500x | ..... | 500x | 500x |... Eee 500X : 5 500% | 500% 
17508 Vinyl Chlorid ai 7“ scares ; pg wi hes 9002 | oe a ie : ; 
sais Tine Chlorid 5002 | tari, aeats : bie we. wtee wil tas 7 7002 | 700% 

PP re, os ee ee : ch dees ewe : ; ; : 900§ 
17502 Zine Sulfate Verse 28 arated BPs stareie actor b ate 5002 | 
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Pipe Lines Heat Exchanger 


month after month 
over 6000 readers 
turn the pages of 


seeking answers to 
their problems! 


@ Hundreds of pages of specific corrosion con- one 
trol, information, tables of data, lists of refer- ing in N 
ences and digests of the world’s literature on ’ Fe Sas: Koeffler, 
corrosion are at hand for the CORROSION . § - Doyle, A 
reader. Because much of the information is York; F, 


unique he keeps CORROSION for reference. W. Sheps 
Miller, H 


SPRING | 


® This carefully edited, well-printed and com- 

prehensive publication is an ideal medium for 

the advertising of companies producing mate- . oe : ; 

rials, developing methods of offering services qe ee ‘ Sche 
aimed at reducing corrosion. A world-wide ce 

audience of wide-awake, influential prospects 5 D 
gets every issue. “LI 


® If your company is seriously interested in Om Topic 
selling to corrosion engineers, this monthly offi- er es s Short ¢ 
cial publication of the National Association of a E sity Co 
Corrosion Engineers is a good place to adver- neering, 
tise. Pre-selected prospects already interested in Me ; d Louis. | 
corrosion-control will see your message. “yy ' ‘ eS to be 
given W 

tional 

neers, 
In ac 
universi 
to enrol 
Space y 
holding 
1061 M & M Building tide fo 
sates 
Houston 2, Texas added : 
degree « 
Packaging The 

Dam Structures 


@ And all this at very modest rates. A full page 
advertisement costs a fraction more than 4c a 
paid reader. It is hard to find a better, more 
economical or more effective way to reach the 
men who do the corrosion control work. 


Editorial and Business Offices 
Farm Equipment 


9 am-12 
action 
Mech: 

2-5 pm: 


A Facto 

a ne we 7 9 am-12 
ors ; woe , ¥ agnos 

i . : _—s Diffic 

s cea ion Preve 


2-5 pm- 
Chem 
havior 





NACE News 


Northeast Region Meeting Will Open May 9 


SPRING NORTHEAST REGIONAL CONFERENCE COMMITTEE is shown here at a planning meet- 
ing in New York City. Left to right: J. C. Howell, Public Service Electric and Gas Corp.; F. B. 
Koeffler, Barret Division, Allied Chemical & Dye Corp.; J. 1. Montel, Hammond-Montel Co.; E. J. 


Doyle, American Telephone and Telegraph Co.; 


F. E. Kulman, Consolidated Edison Co. of New 


York; F, J. LeFebvre, Electro Rust-Proofing Corp.; C. R. Johnson, Port of New York Authority; S. 
W. Shepard, Chemical Construction Corp.; N. N. Ehinger, Aluminum Company of America; E. F. 
Miller, Hills-McCanna Company; |. Washburn, Devoe & Raynolds Co. 


Schedule of Topics Given for Washington U 
5-Day Corrosion Short Course Sept. 12-16 


Wednesday, Sept. 14 


9 am-12 noon—Selection of Materials of 


Topics to be covered during a 5-day 
Short Course on Corrosion at Univer- 
sity College and the School of Engi- 
neering, Washington University, St. 
Louis, have been revealed. The course, 
to be held September 12-16, will be 
given with the cooperation of the Na- 
tional Association of Corrosion Engi- 
neers. 

In addition to technical events, the 
university also plans to make available 
to enrollees interesting social occasions. 
Space will be made available also for 
holding informal discussions and to pro- 
vide for demonstrations of corrosion 
testing equipment in the evenings. These 
added events will be contingent on the 
degree of interest in them by enrollees. 

lhe tentative schedule is as follows: 


Monday, Sept. 12 

? am-12 noon—Corrosion Theory, Re- 
actions, Factors and Fundamental 
Mechanisms. 

2-5 pm—Metallurgical and Mechanical 
actors Affecting Corrosion. ~ 


Tuesday, Sept. 13 
9 am-12 noon—Types of Corrosion—Di- 
agnosis and Treatment of Corrosion 
Difficulties, Including Designing to 
; I revent Corrosion. ; 
“) pm—Treatment of Environments— 


Chemical Methods, Selection and Be- 
havior 


Construction for Particular Environ- 
ments. 
2-5 pm—Corrosion Testing Methods and 


Evaluation. 


Thursday, Sept. 15 
9 am-12 noon—Cathodic Protection— 
Theory and Measurement. 
2-5 pm—Cathodic Protection—Practical 
Application and Economics. 


Friday, Sept. 16 
9 am-12 noon—Protective Coatings (Me- 
tallic and Organic)—Fundamentals 
and Selection. 
2-5 pm—Protective Coatings—Surface 
Preparation, Application and Behavior. 


Electrolysis Committee 
Is Discussed at Toronto 


Approximately 22 members and guests 
attended the March 22 meeting of the 
Montreal Section at the Queen’s Hotel 
in Montreal. C. Dunbar of the Bell Tele- 
phone Company of Canada, spoke on 
“The Purpose and Necessity of an Elec- 
trolysis Committee.” Mr, Dunbar is a 
member of the Southern Ontario Elec- 
trolysis Committee. Preceding the 
speaker’s address there was a short busi- 
ness meeting. 
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Extensive Technical 
Program Outlined 
For New York Meet 


An extensive technical program has 
been arranged for the three-day spring 
meeting of Northeast Region. The May 
9-11 sessions will be held at Hotel Stat- 
ler, New York City. The regional meet- 
ing is sponsored jointly by the NACE 
regional organization and the Metro- 
politan New York Section. 

The program has been announced as 
follows: 


Tuesday, May 10 

Control Galvanic Corrosion; Stop 
Costly Failures by E. C. Reichard, 
American Smelting and Refining Co. 

Electrochemistry of Inhibitor Action 
by R. B. Mears, United States Steel 
Corp. 

Inhibiting Corrosion of Steel, Alumi- 
num and Magnesium Intermittently Ex- 
posed to Brines by George E. Best, 
Mutual Chemical Company of America. 

Economics of Painting by J. Cogshall, 
Pennsylvania Salt Manufacturing Co. 

Aluminum for Structural and Archi- 
tectural Applications by Ellis D. Verink, 
Jr., Aluminum Company of America. 

Stainless Steels for Structural and 
Architectural Applications by E, A. 
Tice, International Nickel Co., Inc. 


Wednesday, May 11 

Recent Navy Experience With Saran 
and Vinyl Coatings by W. W. Cranmer, 
Philadelphia Navy Yard. 

Latest Developments in Marine Coat- 
ings by Raymond Devoluy, The Glid- 
den Company. 

Integration of Corrosion Control in 
Pier Substructures by C. R. Johnson, 
Port of New York Authority. 

A New Test Method to Determine the 
Resistance of an Insulating Joint by 
E. T. Pearson, Public Service Electric 
and Gas Co. 

The Use of Graphite as Duct Anodes 
by A. L. Ayres, New Jersey Bell Tele- 
phone Co. 

Induced 
tection of 
Bellassai, 
Line Corp. 

Potential Criteria for Cathodic Protec- 
tion by Francis W. Ringer, consultant. 


AC Used for Cathodic Pro- 
Coated Pipe Line by S. J. 
Transcontinental Gas Pipe 


Other Events Programmed 

Technical Committees of NACE have 
been invited to meet May 9, first day of 
the meeting. On Wednesday evening, 
a fellowship hour is planned. Two 
luncheons are scheduled also. 

Attendance is not limited to NACE 
members. Registration details and other 
information may be obtained from F. J. 
LeFebvre, Electro Rust-Proofing Corp., 
P. O. Box 178, Newark, N. J. 
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Ulmer Discusses Boiler 
Water at Baltimore 


R. C. Ulmer discussed the subject of 
Newer Ideas in Boiler Water Treat- 
ment for use in the marine, industrial 

and utility fields dur- 
ing the February 15 
meeting of the Bal- 
timore Section. Cor- 
rosion problems en- 
countered at super- 
critical conditions, 
use of hydrazine for 
control of oxygen in 
high pressure boil- 
ers, decomposition of 
water by radiation 
and problems in- 
volved in boilers 
using nuclear power 
were included in the talk. 

Dr. Ulmer pointed out that pH of 
water and dissolved oxygen concentra- 
tion were two of the most troublesome 
things in steam generating plants and 
discussed conventional control of these. 
He revealed water decomposition by 
radiation and special corrosion problems 
encountered in nuclear reaction require 
unusual care in selection of materials 
of construction for such boilers. Dr. 
Ulmer stressed that water treatment 
must be at very minimum in super- 
critical boilers because of accelerated 
behavior of power-house chemicals at 
these critical conditions. 


Southwestern Ohio Section 
Nominates New Officers 


At the March 29 meeting of South- 
western Ohio Section, the following 
were announced as nominees for officers 
of the section, 1955-56: Al Jenss, chair- 
man; Clifford Jones, vice-chairman; R. 
Leonard Wood, treasurer and Lewis M. 
Lederer secretary. This slate of officers 
was elected unanimously. 

Reports were given on various as- 
pects of the national convention held in 
Chicago March 7-11 and it was an- 


nounced that Frank L. Whitney, Jr., 
recently elected president of NACE, 
would speak at the April 26 meeting. 

Irvin Levinson of Ampco Metals pre- 
sented a talk on “Copper, Copper Al- 
loys and their Resistance to Corrosive 
Elements.” 

V. B. Pike of the Bell Telephone 
Laboratories presented a paper cover- 
ing the work done by his company on 
“Grounding” at the February 22 meet- 
ing. Twenty-eight members and guests 
were present. 


Industrial Painters’ Course 
Starts at Corpus Christi 


Corpus Christi Section, National As- 
sociation of Corrosion Engineers is 
sponsoring an Industrial Painters’ Course 
March 28-May 16 at Corpus Christi. 
The meetings will be held at the Change 
House Meeting Room, located at the 
main entrance of the Delhi-Taylor Corp. 
There is no fee and those attending six 
of the eight sessions will receive a cer- 
tificate. 

The sessions and the topics to be cov- 
ered are: 

March 28—Surface Preparation Equip- 
ment. Mr. Oakes, Clemco Co. 

April 4—Application Equipment. De- 
Vilbiss Co. 

April 11—Primers, Oleoresinous Coat- 
ings in General and Their Application. 
Mr. Crawford, Humble Paint Co. 

April 25—Neoprene and Rubbers. Mr. 
Snyder, Houston. 

May 2—Alkyd Resins, Cold Galvaniz- 
ing processes, Phenolic Coatings—Baked, 
Catalyzed and Modified. John W. Nee, 
3riner Paint Mfg. Co. 

May 9—Hot Application of Paint, 
Vinyls, Mastics—Also Asphaltic Mas- 
tics and Bitumen Mastics. Spee-Flo Co., 
Houston. Lester Brusse. 

May 16—Safety, Inspection and Costs. 
Ed Kunkel, Celanese Corp. 

e 

A tabular topical index of the con- 
tents of the Corrosion Abstract Section 
of Corrosion is published annually in 
December. 


Here’s how a Few Dollars can SAVE BIG MONEY’ 


Corrosion pre- 
vention is fine 
... but AFTER 
corrosion .. . 
turn to 


miracle FYBRGLAS 


RESTORES . . . REINFORCES and REPAIRS even the 
worst corrosion damage! 
WRITE FOR price schedules on repair kits and bulk materials 


Repair on cor- 
roded water 
header pipe at 
Celanese Cor- 
poration of 
America 


5434 Higgins Road, 


SCHRAMM FIBERGLASS PRODUCTS, INC. Gricago 30, tino 


Vol. 1 


| ae 
NATIONAL, REGIONAL 


MEETINGS and 
Levin 
=— =| SHORT COURSES 
CEE ae 


May 5-6—South East Region, Birming- 
ham, Alabama 

Oct. 18-21—South Central 
Shamrock Hotel, Houston 

Nov. 17-18—Western Region, Sir Fran. 
cis Drake Hotel, San Francisco, Cali. 
fornia 

1956 

Mar. 12-16—NACE Internationa! Corro- 
sion Conference and Corrosion Show, 

_ Statler Hotel, New York, New York 

Oct. 2-5—South Central Region, Bean. 
mont, Texas 

1957 

Mar. 11-1I5—NACE Annual Con/ecrence, 
Kiel Auditorium, St. Louis, Missouri 

1958 

Mar, 17-21—NACE Annual Con‘erence. 
Civic Auditorium, San Francis«o, Cal- 
ifornia 

1959 

NACE Annual Conference, S'ierman 
Hotel, Chicago, Illinois. 


SHORT COURSES 
1955 


Sept. 12-16—Washington Universi 
Louis. 

November—University of California— 
NACE Western Region. Process In- 
dustries. 

Dec.—University of 
Cathodic Protection. 


Region, 


Illinois, \’rbana. 


NACE MEETINGS 
CALENDAR 


y 

Metropolitan New York. Regional 
meeting. Hotel Statler, 33 St. & 
Eighth Ave., New York City, 10 a.m 
Kanawha Valley. Topic to be an- 
nounced, Huntington, West Vir 
ginia, 

Philadelphia. Topic to be announced 
Poor Richard Club, Philadelphia. 
Dinner: 6:30 p. m.; meeting, 8 p.m 
or 21, Lehigh Valley. Plant visita- 
tion, 

Chicago Section, Annual Corrosion 
Round Table. 

Greater Boston. Topic to be at- 
nounced. Beaconfield Hotel, Brook- 
line, Mass. 


June ; 
Niagara Frontier. Social Meeting—Ladies 
Night. 


Nominations for 
1955 NACE Awards 


Nominations of persons to receive the 
Whitney or Speller Awards, accomps- 
nied by statements showing the basis of 
the nominations should be sent to Re- 
gional Chairmen before June 1, Nomina- 
tions may be made by Sections or by 
individual members. A copy of the 
NACE Awards Procedure will be mailed 
to members in the next few days 
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- Silicones Are Discussed at Neutral ground installations from elec- mufflers are available, but none are 
AL 


tric utilities are a big source of trouble perfect. Aluminized steel seems to be 
and must be isolated to prevent dissi- the best of materials available, he said. 
pation of anodes, Mr. Doremus said. Corrosion of cooling systems can be 


: 5 luced by the use of inhibitors, usually 
yroximately 35 members and guests : : reduce y 1 ’ ) 
SES Approx! 8 Protection for Automobiles contained in most antifreezes. Some of 


tho attended the March 22 meeting of : 3 most 
wie attend etl Ricting Rate Ted Donald W. Wing, Schlumberger Well the better inhibitors are chromates, 
—e ol Ss 7 . ~ ° ae fi asta 
the ‘can of the Dow Corning Cor- Surveying Corp., Houston, divided his borax and nitrites. Alcohol and glycol 
: B. Ba, eak. Mr. Goldman spoke on discussion of automobile corrosion into are acceptable antifreezes, Mr. Wing 
; 9. ation S . Mr, s : z : ’ : 
ming- poration Ae in industry, showing CofTosion of frames, combustion sys- said and added that cooling systems 
: the use ed as elite ~alieciene are tems and cooling systems. In frame pro- should be drained and cleaned once a 
€gion, the many aaa reece oie geo tection, he emphasized the use of a_ year. 
F cop ae nis ee asta of ine good coating on a well prepared surface. In the discussion period, numerous 
ran- Loe ee sits ? : If the coating is not applied at the fac- questions were asked about water heat- 
, Cali- uses. os Neale : * tory, or before dirt accumulates on the’ ers, dishwashers and other home appli- 
During the ore sngace “he a surface, it is of little value, he said. ances. Mr. Doremus went into greater 
meetine, the tollowing alled: 2 arg u Chrome plating which peels or chips detail about insulating subsurface piping 
COrTo- the se i were wre eX -~ eS hare speeds corrosion because chrome is and Mr, Wing answered numerous 
- Pans , : ; Mfc. I ce : ; 2 e , 
Show, Laudadio, chairman, briner Faint 8 cathodic to steel. questions in regard to automobile under- 


York Co; Kenneth R. Sims, vice-chairman, In combustion systems, many types of coatings and cooling systems. 
Gas Dept. of Public Utilities; Robert C. : eye 8 & sy 


Dill, sccretary-treasurer, Reynolds Metal 
Compa 


soi Annual Houston Section ‘Solve Your RTT MCCAINS 


ri Social} Meeting Scheduled 


Corpus Christi Meeting 


3 eau- 


The .nnual social meeting of Houston 

Section will be held May 10 at the 

erman Texaco Country Club and a special in- 

vitation has been issued to the ladies. 

At the ‘ollowing Section meeting, June 

14th, members will hear D. R. Fincher 

: speak ©» “Gasoline Plant Corrosion.” 
ty, St. Mr. Fincher is associated with Tide x 


Water \ssociated Oil Co., Weimar, Tex. Still Big News With A Proven AYear Record a, 


Corrosion in the Home Is 


rnia— 
ss In- 


rbana. z e 
Topic at Houston Session Revolutionary Primer P-50 wins acclaim of ¢ Effective over hand-cleaned surfaces—you 


corrosion engineers because it out-performs _ just wirebrush and scrape. 


Corrosion engineers who work full every other primer in the protecti . 
: : ; ive coatin ° . eds 
time to keep down corrosion losses in field. P P 8 — ¢ Starts your protective coating application 


industrial installations, learned at the ‘ : off on the right foot—not with % mil, not 
March 22 Houston Section meeting how  CM@XE thls versatile records, company With 1 mil, but with 2 mils or more in the 
standardizes on Primer P-50 for all main- Prime coat alone! 


corrosion hits them in their own pocket- 
books in their homes. Principal subjects ; eo ; . 
Setinsed ‘week: Seater Sas a in- tenance and new construction painting © The effective primer for nearly all types 
s ; . We c @ © s 1 $ . . 7 
ternal pipe corrosion, external pipe cor- regardless of finish paints used! of coatings and paints: vinyls, epoxys, neo- 
rosion and automobile corrosion. e Top-ranking chemical organizations use _prenes, chlorinated rubbers, coal tars, as- 
Speaking on water heaters and in- Primer P-50 as the plant-wide “work horse” _phalts, oil and oleoresinous paints too. You 
ternal pipe corrosion, Robert L. Feath- primer, under Prufcoat Protective Coatings stock just one primer... Prufcoat Primer 
a; The Dow psa Co., Midland, ee paints, as oer - P-50—and satisfy all your requirements! 
Mich,, commented on the various types e Company after company specifies Primer * 
e “ A ae > ° e 
F of water heaters now in use, including P-50 exclusively as shop primer for all new Bonds = to practically Z old —_ 
yunced » §=galvanized, Monel, copper and steel with construction steel, fabrications and equip- coatings an paints — you make a simple, 
elphia. 9 glass lining. He explained the use of ment. practical transition from existing conven- 
3 p.m } Magnesium anodes in cathodic protec- pjant after plant handles Primer P-50 and tional paints to chemical resistant coatings 


visita - ~ eo eas ed ee Prufcoat Vinyl coatings as easily as ordinary Without sandblasting! 
; piping he eng — the te aah paints, securing 5 mils or more of vinyl coat- _* Controls undercutting, rust creepage and 
“rosion ; ed and copper pipe and Saic . , ; :  . : —_ 
is now towards copper pipe. — in just 3 easy brush or spray —_underfilm corrosion—withstands 2000 hours 
Gi of ASTM 20% salt spray exposure. 


; ins imer P-50 advantages 
Troubles With Home Piping oe a ee ' e Assures positive adhesion from start to 


_ The troubles and economics involved Easy to handle—you use it like any con- _finish—of primer to surface and top coats to 


in external corrosi f gas < yater : : i 
L il corrosion of g AS and wate ventional primer. primer! 
Ladies piping to homes was discussed by Gor- 


don L. Doremus, Cathodic Protection 
Service, Houston. Mr. Doremus_ ex- 
plained that since gas companies are 
responsible for maintenance up to the 
gas meter which is near the house, there 
is little external corrosion of gas pipes on your specific problem and additional informa- 
to worry the home owner. In water 
pipes, trouble is generally caused by tion on Prufcoat Primer P-50. Dept. C-5. 
bronze couplings or similar parts which 
cause galvanic attack on iron pipe. 

Corrosion frequently is bad in oxygen 
deficient areas. Another cause of severe 


1 
Corrosive attack in the Houston area is : 
low soil resistivity, according to Mr. inc 
Doremus. In comparing use of copper 4 | 


Pipe with use of iron pipe protected 

with anodes, the cost is about the same 10 42ND STREET, NEW YORK 17, N.Y 
Provided the iron pipe is well insulated a 

so that no loss to neighbor’s lines occurs. 


ye an- 
1 
Brook- 


WRITE TODAY for pin-pointed recommendations 
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SPECIMENS OF CORRODED WELL EQUIPMENT shown here were used by H. L. Bilhartz, Produc- 
tion Profits, Inc., to illustrate points on his April 11 talk before North Texas Section at Dallas. 


His topic was secondary recovery. 


Dehn Talks at Dallas 
On Nondestructive Testing 


North Texas Section met March 14 in 
the White Plaza Hotel, Dallas for its 
regular monthly meeting. Approximately 
16 members and four guests were pres- 
ent to hear George L. C. Dehn, Magna- 
flux Company, Dallas speak on Non- 
Destructive Testing. Mr. Dehn described 
methods used by his company to test 
metals without altering or affecting the 
use of the part in any manner. 


BACK ISSUES 
of 


CORROSION 
WANTED! 


NACE will pay $1.00 each for 
copies of the following back is- 
sues of Corrosion: 


1947—January, March, June, July, 
August, November, Decem- 
ber, September 


1948—January, 
June, 
cember 


1949—January, February, March, 
June, July, August, Septem- 
ber, October 


1950—January, February, April, 
May, September 


February, May, 
July, August, De- 


1951—January, February, March, 


October 


Anyone interested in selling any 
of the above listed issues of Cor- 
rosion please send them to Na- 
tional Association of Corrosion 
Engineers, 1061 M & M Building, 
Houston 2, Texas. 


Masonry Construction 
Is Pierce's Topic at Orange 


The March 31 meeting of the Sabine- 
Neches Section held at the Little Mexico 
Restaurant, Orange, Texas, was at- 
tended by 25 members and guests. R. R. 
Pierce of the Pennsylvania Salt Manu- 
facturing Company, Philadelphia, spoke 
on Chemically Resistant Masonry Con- 
struction. Mr. Pierce outlined history 
and development of chemically resist- 
ant masonry construction in the United 
States and Europe. The requirements, 
properties, advantages and disadvantages 
of three base materials, 22 membrane 
materials and three brick types were 
covered, Silicate, sulfur and resin type 
cements were also discussed and good 
design practices were illustrated with 
slides. 

It was announced that the next meet- 
ing of the section would be held April 28. 


Permian Basin Section 


At the March 14 meeting of the Per- 
mian Basin Section at the Petroleum 
Club of Odessa, F. J. Radd of the Con- 
tinental Oil Company spoke on “Petro- 
leum Metallurgy.” 

During the business portion of the 
meeting, it was suggested that the Per- 
mian Basin Section, NACE, support the 
forthcoming water flood tour sponsored 
by the Permian Basin Water Flood As- 
sociation of Monahans on May 23. 

The meeting was attended by ap- 
proximately 55 members and guests. 


ENGINEERS 
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Portland Cement Is Panel 


Topic for Detroit Session 


The April 14 meeting of Detroit Sec. 
tion was scheduled to be a panel discus. 
sion on corrosion resistance of Portland 
cement, Lumnite cement and additives 
to cements, all in reference to chemical 
plant environment. The panel consisted 
of William Lerch, Manager Applied Re. 
search Laboratories, Portland Cement 
Association; Dr. W. C. Hansen, Man. 
ager Research Laboratories, Universal 
Atlas Cement Company; W. G. Brown, 
Director of Research, Western Water. 
proofing Company of Detroit. 

James Cogshall, Technical Repre- 
sentative of Corrosion Productions De- 
partment of Pennsylvania Salt Mann- 
facturing Company is scheduled to speak 
on Economics of Plant Mainienance 
Painting at the May 26 meeting of the 
Section, The meeting has been planned 
to attract applicators and men in the 
plant maintenance field. 


New Orleans-Baton Rouge 
Section Has New Officers 


New officers of New Orleans-Baton 
Rouge Section 1955-56 who took office 
March 28 are as follows: J. R. Matherne, 
Southern Bell Telephone and Telegraph 
Company, New Orleans, chairman; Lee 
N. Spinks, Cathodic Protection Service, 
New Orleans, vice-chairman; Robert M, 
Robinson, Continental Oil Company, 
New Orleans, secretary-treasure! 

C. L. Barr was appointed trustee of 
the section. 


Four Correspondents Are 


Added to Corrosion Staff 


New correspondents have been ap- 
pointed to the Corrosion staff by Dr. 
Ivy Parker, editor, as follows: 

F. E. Kulman, Consolidated Edison 
Co. of New York for the power industry. 

I. S. Levinson, Process Industries, 
Ampco Metal, Inc., Milwaukee, Wis 
for non-ferrous metals, 

Edward J. Doyle, American Tele- 
phone and Telegraph Co., New York 
for telephone, telegraph and _ radio in- 
dustries. 

H. O. Teeple, The International 
Nickel Co., Inc., New York, for pulp, 
paper, mining and food industries. 

The principal activity of these corte- 
spondents is to supply one article eact 
a year for the Topic of the Month page 

6 
More than 50,000 copies of reprints o! 
technical material published in Corro- 
sion during 1954 have been made. 
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POLICY AND PLANNING COMMITTEE is shown during its March 7 meeting at Chicago. Seated 
at the table are E. P. Noppel, Ebasco Service, Inc., New York City, chairman (left) ond A. B. 


Campbell, NACE Executive Secretary (right). 
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NO-OX-ID and Reinforced Asbestos Wrapper application by Traveliner. Carrier pipe is electrically insulated under highway crossings. 


NO-OX-ID combinations protect 
pipelines across the Kansas plains 


The pipeline department of a prominent Midwestern oil company speci- 

fied Dearborn NO-OX-ID coating combinations on its recent new pipe- ADVANTAGES OF 
line construction. Well over 200,000 feet of 6-inch transmission and NO-OX-ID 

4-inch gathering line received long-term protection with NO-OX-ID 

2-C Primer, NO-OX-ID 6-X coating and NO-OX-IDized Reinforced oe ere 
Asbestos Wrapper. The coating was hot applied, over-the-ditch with a 
traveling-type coating and wrapping machine. Significantly, NO-OX-ID 
combinations have been specified for additional pipeline extensions. By hand, by Traveliner or 


WHY NO-OX-ID IS PREFERRED: at the mill 


NO-OX-ID weighs less, handles easier—coats more feet of pipe per No noxious fumes 

man-hour because less material is required. Fewer “dope” kettles, trucks 

and “cats” are needed. No irritating or noxious fumes. NO-OX-ID can 

be hot or cold applied by hand, by traveliner, at the mill. % Lasts longer 
Before you specify for your next pipeline job, check with Dearborn 

4 Pipeline Engineer is available for consultation. 


Applied hot or cold 


Requires less equipment 


WRITE FOR BULLETIN 


it pays to specif 
pay P y “Protecting Underground 


Pipe from Corrosion with 
NO-OX-ID and NO-OX- 
o =© xX ec i a (Wg IDized Wrappers” tells 


the story. Your copy is 
ready upon request. 


DEARBORN CHEMICAL COMPANY «+ Merchandise Mart Plaza « Chicago 54, Ill. 
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Recent Applications of 
Carbon Anodes Reviewed 
At Los Angeles Session 


J. P. Oliver, special sales representa- 
tive of the National Carbon Co., Chi- 
cago spoke on Recent Applications of 
Carbon Anodes during the February 23 
meeting of the Los Angeles Section 
held at the Rodger Young Auditorium 
in Los Angeles. Approximately 60 
members and guests attended. 

Mr. Oliver described application of 
cathodic protection in 3-inch lead 
sheathed ducts holding telephone serv- 
ice lines against corrosion caused by 
moist atmosphere within ducts and from 
accelerated corrosion caused by local 
hot spots, particularly at cable duct 
joints. He explained approximately 500 
feet of tandem connected anodes 18 
inches long and two inches wide, spaced 
at nine foot centers within the ducts 
were pulled through these and current 
supplied at one end of anode run. 

Application of carbon anodes attached 
to underside of stern of a river boat on 
the Monongahela River near Pittsburgh 
was also described by Mr. Oliver. He 
revealed that combination of factors in- 
cluding presence of steel mill pickle 
liquor, chemicals, metallic particles and 
other debris contributed to river water 
pH of approximately 3.5 and aid in 
causing an $8000 annual corrosion loss 
of steel plates on underside of boat. 

Anode installation consisted of twelve 
36-pound carbon anodes concentrated in 
pattern around propellers and_ twin 
court nozzles of boat where corrosion 
damage was usually greatest, Mr. Oli- 
ver said. Bottom of boat was coated 
with vinyl paint coating before start of 
test and current supply for cathodic 
protection system was taken from 
boat’s 110-volt supply with test indicat- 
ing desirability of having separate 
power supply for protection system. 

Current for test was approximately 9 
amperes per 2000 square feet of surface 
or a protective current of .0045 amperes, 
he explained. After six months’ opera- 
tion inspection of bottom surface showed 
paint film intact and other visual evi- 
dence of good corrosion protection with 
area of court nozzles in good condition 
showing damage only on leading edges 
which was probably caused by erosion 
by contact with river debris, he re- 
vealed. 


Stress Corrosion Discussed 
By San Francisco Section 


Bob Cunningham of Standard Oil 
Company at Richmond, California, 
spoke on stress corrosion to the 64 
members and guests attending the 
March 23 meeting of San Francisco Bay 
Area Section. Mr. Cunningham’s talk 
was followed bya film entitled “A Study 
in Stress Corrosion” which was _ fur- 
nished by Dr. M. G. Fontana of the 
Ohio State University. 

Professor Cornet of University of 
California and R. S. Treseder of Shell 
Oil Company provided discussions based 
on information furnished them by Dr. 
Fontana. 

At the January 10 meeting of the San 
Francisco Bay Area Section, the fol- 
lowing officers were installed: H. H. 
Scott, Shell Oil Company, chairman; G. 
J. Puckett, The Dow Chemical Com- 


ROLL FRIEND 


ENGINEERS 


LeFEBVRE KULMAN 


1956 Conference to Have International Flavor. 


Subcommittee Chairmen for Session Named 


pany, vice-chairman, and W. P. Sim- 
mons, Alloy Steel Products Company, 
secretary-treasurer. 

The meeting, being a joint one with 
the American Society of Metals was at- 
tended by 90 ASM members and 50 
NACE members. G. A. Nelson, Metal- 
lurgist, of Shell Development Company, 
presented a paper on the subject of 
Metals for High Pressure Hydrogena- 
tion Plants. Mr, Nelson’s knowledge of 
both case histories and theoretical de- 
tails were evident in his talk. He also 
presented accurate application data 
which was most helpful to those at- 
tending. 


J. A. Oslin, Jr. 
J... A. Ostia Jr. 41, 


engineer at Magnolia Petroleum Com- 
pany’s Refinery at Beaumont, Texas, 
died March 28 after a short illness. A 
native of Fort Worth, he was a graduate 
of the University of Texas. He was a 
corporate member of NACE represent- 
ing Magnolia Petroleum Co. 

He is survived by his widow and one 
daughter. 


Portland Section 


Pierre Van Rysselberghe, professor of 
chemistry, University of Oregon, spoke 
on “New Methods of Corrosion Investi- 
gation” at the March 9 meeting of the 
Portland, Oregon Section. The 35 mem- 
bers and guests present heard Dr. Van 
Rysselberghe describe the use of the 
polarograph in the study of corrosion 
phenomena. He also discussed the con- 
struction of potential pH diagrams and 
their use. 

The meeting was held jointly with 
the American FElectroplater’s Society. 


Uhlig Talks at San Diego 


H. H. Ulig of the Massachusetts In- 
stitute of Technology spoke to 113 
members and guests of the San Diego 
Section March 11 on Modern Trends in 
Corrosion Control. Dr. Uhlig’s 1% hour 
presentation attracted representatives of 
the ASCE, ACS and members of other 
national technical organizations from all 
southern California. His discussion dealt 
with modern trends in combating vari- 
ous types of corrosion. 

e 


chief maintenance 


More than 50,000 copies of reprints of 
technical material published in Corro- 
sion during 1954 have been made. 


Efforts are being made to encourage 
visitors and participants from Mexico, 
South America, Canada, England, Japan 
and the European nations to attend the 
National Association of Corrosion Engi. 
neers’ International Corrosion Confer. 
ence and 1956 Corrosion Show scheduled 
in New York City, March 1!-16, Ex. 
hibits and program are to be civen an 
international character where possible by 
Technical Program Chairman W, Z 
Friend, The International Nickel Co, 
Inc., New York City, and Exhibits Chair. 
man Clark A. Baily, Johns- Manville 
Corp., New York City. 

Connections are being established with 
the United States State Department and 
foreign embassies as well as the United 
Nations, whose headquarters in New 
York City has facilitated some activities 
of the local arrangements committee 
under the co-chairmanship of F. J 
LeFebvre, Electro Rust-Proofing Co, 
Newark, and F. E. Kulman, Consoli- 
dated Edison Co., New York City. 

Conference general chairman Kemp- 
ton H. Roll, technical director of the 
Lead Industries Assn., New York City, 
stated: “Since NACE’s Twelfth Annual 
Convention and Exposition has been 
scheduled for New York, it was decided 
that this would provide an excellent op- 
portunity to enlarge the scope of th 
meeting to that of an international con- 
ference devoted to corrosion—a subject 
of universal concern. At the same time, 
an international atmosphere will be i- 
jected wherever possible into the 196 
Corrosion show, held concurrently wit! 
the conference.” 

Subcommittee chairmen for the col- 
ference have been appointed as follows 

Registration and Information—H. W 
Dieck, Long Island Lighting Co. 
3ermant 


Transportation—M. Brook: 
lyn Union Gas Co. 

Hotel and Meeting 
Ehinger, Aluminum Co. of 
New York City. 

Conference Coordination—E 
American Viscose Co., Marcus 
Pa. 

Printing—H. O. Teeple, 
national Nickel Co., Inc. . 

Entertainment—E, F._ Miller, Hills 
McCanna Co., Jackson Heights, N. ) 

Publicity—J. C. Klinger and ( Kings’ 
Oildom Publishing Co., Bayor ie, N.. 

Hospitality—J. D. Bird, The Damp 
ney Co., Boston. 

Ladies Activities—Mrs. B. J. Bailey 
Consolidated Edison Co., New York 
City. 


Rooms—N. N 
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Seven Committees Meet in Houston October 18-19 


Skinner Is Vice Chairman 
Of High Temperature 
Corrosion Unit T-5B 


Dr. E. N. Skinner of the International 
Nickel Cv., Inc., was elected vice chair- 
man of Unit Committee T-5B on High 
Temperature Corrosion at the commit- 
tee’s meciing during the March Confer- 
ence in (hicago. 

T-5B has completed its initial project 
on compiling high temperature corro- 

sion data. The com- 
mittee’s report on 
the project including 
the compilation of the 
data is published in 
the Technical Section 
of the May issue of 
Corrosion. 

In discussing future 
projects for attention 
by the committee, 
four new task groups 
were agreed upon and 
the old Task Group 
T-5B-1 on High 

Corrosion Testing was dis- 


SKINNER 


Temperature 
continued 


New Task Groups 

T-5B-2 on Sulfide Corrosion at High 
Temperatures and Pressures in the Petro- 
leum Industry, Eight members of T-5B 
have been appointed to the task group and 
M. E. Holmberg, 4101 San Jacinto Street, 
Houston, Texas was appointed temporary 
chairman. An organizational meeting is 
planned for the week of May 8 at the 
Jefferson Hotel in St. Louis, Missouri. 
\nyone interested in participating in the 
task group activities should contact Mr. 
Holmberg 

T-5B-3 on Oil Ash Corrosion: Consider- 
able study has been conducted by various 
companies and institutions on vanadium 
ash corrosion. Task Group T-5B-3 is being 
lormed to correlate the results of the 
several independent studies. Anyone inter- 
ested in participating in these activities 
should contact John Halbig, Armco Re- 
search Labs., Middletown, Ohio. 

[-5B-4 on High Temperature Halo- 
genation: This task group will undertake 
a study of corrosion by chlorine at tem- 
peratures above 1000 F. Anyone interested 
Mm participating in the activities of this 
sroup should contact John Halbig, 
\rmco Research Labs., Middletown, 
Ohio. 

l-5B-5 on Corrosion by Molten Salts 
and Metals: This group will undertake a 
study to determine the existing data on 
fesistance of various high temperature 
metals to fused salt corrosion such as 
*xperienced in salt bath furnaces. Any- 
one interested in participating in these 
activities should contact John Halbig, 
Armco Steel Labs., Middletown, Ohio. 


Committees Invited 
To These Sessions 


South Central Region: October 18-21, 
1955, Shamrock Hotel, Houston, 
Texas. October 18 and 19 being re- 
served for Technical Committee meet- 
ings. To reserve meeting space notify: 
T. J. Hull, NACE, 1061 M & M Bidg., 
Houston, 

Northeast Region Meeting: October 31- 
Nov. 3, 1955, Niagara Falls, New 
York. October 31 being reserved for 
Technical Committee meetings. To 
reserve meeting space notify: T. J. 
Hull, 1061 M & M Bildg., Houston. 
(Meetings must be scheduled by 
August 1, 1955.) 

Western Region Meeting: November 17 
and 18, 1955, Sir Francis Drake 
Hotel, San Francisco, California. To 
reserve meeting space notify: T. J. 
Hull, 1061 M & M Bldg., Houston. 


41 Are Present for 
Coatings Research Session 


members and guests at- 
tended the organizational meeting of 
Unit Committee T-6R on Protective 
Coatings Research held during the 1955 
NACE Conference. The committee was 
organized to study projects and activi- 
ties of other technical committees whose 
work runs parallel to the work of T-6 
unit committees. The committee will 
also make recommendations for possible 
T-6 projects which are not now covered 
by any T-6 unit committee. 

T-6R is cooperating with the FPVPC 
Corrosion Committee and its project on 
Minimum Paint Film Thickness for 
Economical Protection of Hot Rolled 
Steel Against Corrosion. R. H. Steiner, 
Atlas Mineral Products Co., Mertztown, 
Pennsylvania, is chairman of T-6R and 
is acting as NACE’s representative on 
the FPVPC project. 


Forty-one 


Stray Current Electrolysis 
Report Discussed by 96 


A preliminary report on Stray Cur- 
rent Electrolysis was discussed by the 
96 members and guests present at the 
T-4B-6, Stray Current Electrolysis meet- 
ing in Chicago. The report is a summary 
of replies to a questionnaire circulated 
by the committee. The summary will be 
completed and submitted to members of 
the committee for approval. 

After approval by T-4B-6 it will be 
submitted to T-4B for approval and sub- 
sequent publication. 

Parts of a report entitled “Summary 
of General Practices as Pertaining to 
3onding and Grounding of Cable Sheaths 
for Corrosion Mitigation” were also dis- 
cussed. This report will also be sub- 
mitted to T-4B-6 members and subse- 
quently to T-4B for approval to publish 
as a committee report. 
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South Central Region 
Allocates Two Days 
To Technical Groups 


Seven technical committees have al- 
ready asked that meeting space be re- 
served during the 1955 South Central 
Region Meeting. 

The meeting will be held at the Sham- 
rock Hotel, in Houston, Texas, October 
18-21, 1955. The two days October 18 
and 19 are being reserved exclusively 
for technical committee meetings. Ade- 
quate meeting space and facilities are 
being provided for as many committees 
as may desire to hold a meeting. 

A committee meeting schedule for the 
South Central Region meeting will be 
published in this section of Corrosion in 
the July issue. 

An excellent technical program is be- 
ing planned for the last two days of the 
meeting. Tentatively symposia are being 
prepared on Corrosion Inhibitors, Pub- 
lic Utilities, Cooling Towers, Chemical 
Process Industries, Oil and Gas Pro- 
duction, Protective Coatings, Cathodic 
Protection and General Pipe Line Cor- 
rosion. 

In addition there will be small group 
discussions on Pipe Line Corrosion 
problems. 


Shremp Is New Head of 
T-1A on Corrosion of 
Oil and Gas Equipment 


F. W. Schremp of the California Re- 


search Corp., La Habra, Calif., is the 
newly elected chairman of NACE Tech- 
nical Unit Committee T-1A on Corro- 
sion in Oil and Gas Well Equipment in 
the Los Angeles Area. Howard Lorenz, 
Standard Oil Co., Taft, Cal., is the new 
vice-chairman, and John Pryor, Shell 
Oil Co., Long Beach, Cal., the new 
secretary. Frank E. Davie, Shell Oil Co., 
Los Angeles, outgoing chairman of 
T-1A, reported to Group Committee T-1 
at the meeting in Chicago that T-1A 
held eleven meetings during 1954. The 
following subjects were topics dis- 
cussed at the meetings: Free pump cor- 
rosion, marine corrosion, hydraulic unit 
power oil corrosion, chemical inhibitors, 
chemical handling, alloy vs. carbon rods, 
nondestructive equipment testing, ca- 
thodic protection and casing corrosion, 

T-1A presented a paper entitled “Cor- 
rosion Treatment of Pumping Wells in 
California” at the spring meeting of the 
Pacific Coast District, Division of Pro- 
duction, American Petroleum Institute 
in 1954. The paper was based in part on 
the committee report published in Cor- 
rosion, 1954. 

T-1A currently is working on an up- 
to-date survey of corrosion control in 
pumping wells and expects to present 
the report at the next annual NACE 
Conference. 
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Is the 
Protection You Buy 
TIME-TESTED Like 





TAPECOAT: 


.-.- the Quality 
Coal Tar Coating 






























There is one dependable 
yardstick for measuring 
the quality of protective 
material: How does it 
stand up over years of 
service? 

You don’t have to ex- 
periment when you 
specify TAPECOAT. It is 
quality coal tar coating, 
and coal tar is nature’s 
own defense against cor- 
rosion. 

Since 1941, when it 
was introduced as the 
first protective coating 
in handy tape form, 
TAPECOAT has proved its 
ability to keep vulner- 
able steel surfaces in 
“like new’’ condition 
year after year. That’s 
why it is specified by 
those who know that 
continuing protection 
is the first considera- 
tion. 

For 14 years, TAPE- 
COAT has provided de- 
pendable protection on 
pipe, pipe joints, tanks, 
etc., above ground and 
under ground. 

TAPECOAT comes in 
handy rolls in widths 
from 2” to 24”. It’s easy 
to apply and the coal tar 
provides both bond and 
protection at the same 
time. 


Write for brochure and 
recommendations on your 
corrosion problem. 


The 


TAPECOAT 
Company 


Originators of Coal Tar 
Tape Protection 


1521 Lyons Street + Evanston, Illinois 


Is Defined at Chicago 


T-5D on Plastic Materials 
of Construction Plans 
Symposium for 1956 


Unit Committee T-5D on Plastic Ma- 
terials of Construction in the Process 
Industries has voted to present a techni- 
cal symposium at the 1956 NACE Con- 
ference in New York. The symposium 
has been approved tentatively by the 
chairman of the 1956 technical program 
committee and R. B. Seymour, Atlas 
Mineral Products, Mertztown, Pa., has 
been appointed chairman. 





Ninety members attended the T-5D 
meeting in Chicago. B. J. Philibert, 
Olin-Mathieson Chemical Corp., Balti- 


took over as chairman of 
meeting succeeding R. B. 
Seymour was instrumen- 
committee and 


SOW: 


Euclid, 


more, Mad., 
T-5D at the 
Seymour. Mr. 
tal in organizing the 
served as the first chairman. 
Mcllrath, Diamond Alkali Co., 
Ohio, is the new vice-chairman. 

During the meeting R. B. Seymour 
gave a preliminary report on the second 
T-5D questionnaire. Over 500 copies of 
the questionnaire were mailed out to in- 
terested companies. He reported that 
statistically the interest in plastics as 
materials of construction is wide-spread. 
The complete report on the question- 
naire will be available soon and will 
probably be published in the technical 
committee activities of Corrosion. 

The committee has agreed to circu- 
late a third questionnaire. It will be pre- 
pared for distribution to manufacturers, 
suppliers and fabricators of plastics. 


Fundamentals Task Group 


Task Group T-1D-1 on Fundamentals 
of Corrosion held its organizational 
meeting during the Chicago Confer- 
ence. J. D. Sudbury, Continental Oil 
Co., Ponca City, Okla., is the chairman 
of the group. 

Formation of the task group was 
authorized by T-1 at the meeting in 
Dallas in October 1954. The scope of the 
task group includes an attempt to bring 
up to date present state of knowledge 
on the fundamental mechanism of 1) sour 
corrosion, 2) sweet corrosion, 3) corro- 
sion inhibitors. The committee expects 
ultimately to be in a position to recom- 
mend needed research either by indi- 
vidual companies or as sponsored re- 
search. 


HF Corrosion Group 


A new task group to study “HF Cor- 
rosion” has been formed by Unit Com- 
mittee T-5A on Corrosion in the Chemi- 
cal Process Industries. T. L. Hoffman 
of the Phillips Petroleum Co., Atomic 
Energy Division, Idaho Falls, Idaho, 
has been appointed chairman of the 
committee and is organizing its activi- 
ties. The committee will consider prob- 
lems of corrosion related to fluorine, 
hydrofluoride and hydrofluoric acid. 

Task Group T-5A-3 on Acetic Acid 
will prepare a progress report during 
1955. The task group plans to have the 
report ready for presentation at the next 
annual NACE conference, 
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Scope of Prefabricated Plastic Film Committee 





ENGINEERS Vol. 11 





Meeting of T-2K 


Forty members and guests attended 
the organizational meeting of new Unit 
Committee T-2K in Chicago during the 
recent NACE conference. 

The committee decided to m ake the 
official name of the committee “Pre. 
fabricated Plastic Film for Pipe Line 
Coating.” The following objectives were 
agreed upon: 

1. To prepare a history of the use of 
prefabricated plastic films such as pres- 
sure sensitive tapes with experie! ice and 
results obtained. 

To study bonding agents or ad- 
hesives including the proper application 
to the pipe where an adhesive or cata- 


lized bonding agent is applied to pipe 
and a plastic film is applied separately, 
To study the water solubility, osmosis 


created by cathodic protection, oil and 
hydrocarbon _ solubility of bonding 
agents, chemical resistance, etc. 

3. To study prefabricated plastic films 
available now and as they are dis- 
covered in the laboratory, paying par- 
ticular attention to plasticizers to elimi- 


nate the possibility of a poor plasticizer 
causing a breakdown of an_ otherwise 
good film. Also to study the moisture 
transmission rate and chemical resist- 
ance, etc., of plastic films. 

To study the oo application of 


both pressure sensitive tapes and _ pre- 
fabricated films as applied to pipe lines, 
specifically as pipe line coatings with 
recommendations for proper us¢ 

5. To study the characteristics of 
plastic pressure sensitive films used for 
pipe protection and to establish stand- 
ard methods for the measurements of 
the characteristics, 

R. B. Bender, Plastic Engineering 
and Sales Co., Fort Worth, Texas, was 
instrumental in organizing the commit- 
tee and acted as temporary chairmat 
at the organizational meeting. He re- 
signed as chairman at the Chicago meet- 
ing. The permanent chairman of T-2K 
will be appointed in the near future. 


Coatings Recommendations 
For Marine Use Sought 


followed by Unit 
oatings 
sion in 


An outline to be 
Committee T-6E on Protective 
for Resistance to Marine Corr 
organizing its activities was agreed upon 
at the committee’s meeting in Chicag 
The committee will develop a recom- 
mended practice for the application ot 


coatings, the minimum requirem ents tor 
equipment to apply coatings, a gt lide for 
coating inspectors and a suggested main- 
tenance practice to realize the most ol 
of a coating. 

D. F. Dial, Jr., Pure Oil Co., Hous- 
ton, Texas, chairman of the new T-1M 
Committee on Corrosion of Oil and Gas 
Producing Equipment in Offshore In- 
stallations discussed progress made and 


future plans of T-1M. 

J. L. Robertson, Phillips Petroleum 
Co., Bartlesville, Oklahoma, Chairman 
of T-6E, was re-elected. 


New Department Set Up 


A Department of Metallurgica! Engi 
neering has been established in the Nev 
York University College of Engi ineering 
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POSITIONS WANTED 
and 
AVAILABLE 


Active and Junior NACE members may run 
without charge two consecutive advertise- 
ments annually under this heading, not 
over 35 words set in 8 point text type. 


Firms seeking employees, regardless of 
NACE membership, may run an advertise- 
ment of the same specifications in- 
definitely. 
@ Advertisements to other specifications will 
be charged for at standard rates. 


ial ncesinitaimanilitdilaiiiaanimneneuiniilianitainmnaei 
Positions Wanted 


Metallurgical Engineer—BS degree, age 
32, family. Ten years diversified experi- 
ence in niaterial specification, metals fin- 
ishing, heat treating, corrosion. Now 
employe’. Seeking permanent position 
with progressive northern California or- 
ganization, Excellent references. COR- 
ROSION, Box 55-10. 


Chemica! Engineer — Professional licen- 
see for really responsible position. Six 
years staff consultant to maintenance, 
production, purchasing personnel on all 
phases materials of construction in multi- 
plant chemical company. Two years pilot 
plant supervision organic process devel- 
opment. CORROSION, Box 55-11. 


Graduate Electrical Engineer—Licensed 
in two states, member NSPE and 
NACE, over 20 years active engineering 
experienc e partly in corrosion engineer- 
ing work for the Navy, desires to be- 
come affi iliated with an engineering or 
large industrial concern as a consultant 
i direct corrosion department opera- 
tions. South or Southeastern USA pre- 
ferred. CORROSION, Box 55-15, 


Project Engineer-BSME-PF—18 years 
experience in project, plant and design 
engineering in organics, inorganics, phar- 
maceuticals and plastics. Any location 
considered. CORROSION, Box 55-12. 


Positions Available 


Corrosion Engineers. Positions available 
for graduate electrical engineers or 
equal. Previous field and design ex- 
perience in corrosion mitigation systems 
required. Extensive travel involved. 
Salary open. The Hinchman Corp., En- 
eo Francis Palms Bldg., Detroit 1, 
ich, 


Sales Representatives for DEL Protec- 
tive Coatings. Protected territories avail- 
able to qualified individuals or com- 
panies. No objection to carrying non- 
competitive lines. Write David E. Long 

- East 42nd St., New York 


Corrosion Engineer—Graduate engineer 
with field and design experience in ca- 
thodic protection systems. Extensive 
travel. Salary open. Harco Corporation, 


P.O, Box 7026, Cleveland 28, Ohio. 


TECHNICAL COMMITTEE NEWS 


Sales Engineer—Chemical background. 
Protective coating sales helpful. Age 23- 
44. Outstanding lifetime career selling 
complete line established corrosion re- 
sisting organic coatings. Take immedi- 
ate charge Texas, Louisiana. Salary, ex- 
penses, commission, benefits. Replies 
Confidential. CORROSION, Box 55-13. 


Metallurgist 


Graduate mechanical or met tallurgical 
engineer with minimum 7 years’ experi- 
ence in analyzing and resolving metal- 
lurgical problems relating to ferrous and 
non-ferrous metals. To render technical 
service to operating departments and 
serve as a staff consultant in the Com- 
pany’s overseas operation located in 
Saudi Arabia. 

Must be thoroughly familiar with 
metallography laboratory techniques and 
be capable of establishing laboratory 
procedures and the training of techni- 
cians. He should have complete knowl- 
edge of alloys suitable for refinery proc- 
essing and be capable of investigating 
failures possibly due to improper mate- 
rials or operating procedures and recom- 
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mending remedial action. Salary com- 
mensurate with experience and training. 


Plant and Equipment Inspectors 
Two graduate engineers to develop in- 
spection methods, supervise and conduct 
inspections and advise operations in con- 
nection with codes, equipment limita- 
tions, etc. in a major oil installation 
located in Saudi Arabia. 

Senior Inspector—Minimum ten years’ 
experience in design or inspection of 
petroleum processing plants and equip- 
ment, of which five years must have 
been in inspection work entailing gen- 
eral knowledge of all facilities. 
Inspector—Minimum five years experi- 
ence maintaining and inspecting pressure 
vessels and oil handling equipment. 
Thorough knowledge of API and 
ASME codes for fired and unfired pres- 
sure vessels and piping is required. Sal- 
ary commensurate with experience and 
training. 

Interested candidates should write di- 
rectly to the Recruiting Supervisor, Box 
92, Arabian American Oil Company, 505 
Park Avenue, New York 22, N. Y. 


MANAGERIAL PERSONNEL NEEDED 


For Research Center in the Petroleum Industry 


Ente Nazionale Idrocarburi (E.N.1.) has under 
its supervision a number of Italian Companies 
active in the field of petroleum and petro- 
chemicals. ENI’s major activity is centered in 
the following items: 


Gas and oil field exploration and exploita- 
tion (current production: 150 billion cu. ft. 
of natural gas per year); 


Operator of a 2500-mi. pipe-line system 
(capacity over 700 million cu. ft. per day); 


Owner and operator of a tanker fleet of 
around 120,000 dwt; 


Owner and operator of an extensive network 
for distribution of petroleum products and 
LP-gas throughout Italy (64 Bulk plants, 
4000 stations, etc.); 


Control over or shareholding in refineries 
having a processing capacity of about 6 
million tons of crude oil per year; 


Owner of factories (1500 employees) for 
construction of machinery; 


Shareholding of chemical plants (700 em- 
ployees) for production of synthetic dyes, 
detergents, etc.; 


Under construction, a petrochemical plant 
(production capacity—30,000 tons per 
year of synthetic rubber and 350,000 tons 
per year of ammonium nitrate). 


E. N. I. is organizing a big research center 
for investigation and development of petro- 
leum processing and manufacture of petro- 
chemicals. Some departments are expected to 
begin operation next summer. 


Italian or foreign technical experts, with a 
wide educational background, specific train- 
ing, organizational and managerial ability, 
are required to fill positions as heads of the 
main departments of the laboratories. 


Specifically the following are sought: 


1) Chemist or physicist with specific knowl- 
edge and experience in thermodynamic 
and chemico-physical problems; 


2) Chemist specializing in the preparation of 
organic compounds, particularly those de- 
rived from hydrocarbons; 


3) Inorganic chemist soundly and completely 
acquainted with modern methods of ex- 
perimentation, research and testing; 


Engineer or industrial chemist specially 
trained in the methods for improving 
petroleum products applications; 


Engineer or Physicist, with physico-tech- 
nical and technological training, special- 
ized in the problems of thermo-technics, 
measurements and controls; 


Engineer or industrial chemist with ex- 
tensive research experience in the field of 
crude oils processing; 


Engineer or industrial chemist particu- 
larly experienced in extending laboratory 
procedures to pilot plants; 


Engineer with good theoretical knowledge 
and laboratory experience in engine tests 
on fuels and lubricating oils; 


Engineer or industrial chemist specially 
trained both in theory and practice in the 
fields of corrosion and protective means 
for materials. 


Note: University degree mandatory. 

Applications should state age and other usual 
personal data, educational background and 
qualifications, practical experience, etc., and 
should include a photograph. 

Please address personally to the: Presidente 
dell’Ente Nazionale Idrocarburi, Via Lombardia, 
43—Roma—ltaly, with the special note RISER- 
VATA PERSONALE (i.e., to be opened by ad- 
dressee only). 

Absolute discretion in every respect is as- 
sured, Salary offered will be in accordance with 
position, training and qualities required. 
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13 Companies Report on 
Inhibitor Screening Test 


Thirteen companies have reported re- 
sults of using the Unit Committee T-1K 
standardized laboratory procedure for 
screening inhibitors for use in oil and 
gas wells published as a report of the 
committee in the March issue of Cor- 
rosion. This information was given to 
the 85 members and guests who at- 
tended the T-1K meeting in Chicago. 

From the company reports it appears 
the biggest point of difference in run- 
ning the test is in the matter of weight 
losses on the blank coupons and the 
absence or appearance of pits. The com- 
mittee has decided to take the follow- 
ing steps: 

1. Another set of corrosion inhibitors 
will be furnished to all those desiring 
them; 

2. Coupons from the same steel and 
finished in the same manner will be 
furnished by: one of the companies rep- 
resented on T-1K; 

3. A task group of T-1K will attempt 
to evaluate the pitting on the next group 
of coupons to see if any sort of standard 
pitting technology or evaluation can be 
used and another task group will attempt 
further work correlating the results of 
two laboratories on the problem of sur- 
face preparation as it affects the weight 
losses. 

The committee reports that although 
there is still considerable disagreement 
in individual tests there is_ relatively 
good agreement in the results. It was 
also reported that insofar as statistics 
are concerned blank corrosion rate cor- 
relation has never been obtained on any 
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kind of test and the disagreement in 
individual weight losses reported in 
T-1K tests do not disagree any more 
between laboratories than within a 
single laboratory. 

Although the committee has not yet 
answered the question as to what a good 
inhibitor should show on the test it ap- 
pears that all inhibitors that have good 
records in the field have given about 
85 to 95 percent protection when tested 
on the T-1K standard test at 10-25 ppm. 


Aims of Tanker Corrosion 
Committee Are Discussed 


Nine members of Unit Committee 
T-3H on Tanker Corrosion reported on 
their experience with tanker corrosion at 
at the T-3H meeting in Chicago. W. S. 
Quimby, The Texas Company., New 
York, N. Y., chairman of T-3H, told 
the 80 members and guests of the aims 
and objectives of the committee and re- 
viewed the need for cooperation in this 
serious problem of tanker corrosion. 

Following the presentations by the 
nine members an active open discussion 
was held. Many questions were asked 
and answers or comments given. The 
general opinion of those attending the 
meeting was that a spirit of cooperation 
is clearly evident. 

Several suggestions for setting up 
task groups to study specific problems 
were discussed. It is planned to appoint 
each of the 40 members of the commit- 
tee to some specific task group. 

® 
Members may get the distinctive NACE 
membership pin for $10. 


In every industry faced with corrosion and contamination prob- 
lems, Bart LECTRO-CLAD steel pipe, plate, sheet and fittings 
offer an economical, yet highly satisfactory and long-lasting solution. 
The ductile, adherent and pore-free electroplated nickel surface 
will withstand any fabricating process that the low carbon steel 


itself will withstand. 


For low cost protection in all types of equipment for chemical, 
petroleum, pulp and paper and other process industries, specify 


Bart LECTRO-CLAD products. 


Complete information and technical data 
on all sizes of steel pipe, sheet and fit- 
tings, LECTRO-CLAD with up to .015” 
of pure nickel, available on request. 


Sheet of LECTRO-CLAD sheet steel being 
rolled, to fabricate industrial process 
equipment. The material can be welded, 
flame cut, die formed or sheared without 
difficulty, and will withstand high tem- 
peratures without separating. 


seeeeneennenennrnnenenneeh 
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BART MANUFACTURING CORPORATION 


Oi are elt MSS a ts] 


@ Belleville 9, New Jersey 


Vol. 


Report Being Prepared 
On Concentration Cells 


A report on concentration cells is bein 
prepared by Task Group T-4B-1 9, 
Lead and Other Metallic Sheaths {or 
presentation to Unit T-4B and subse. 
quent publication as an interim report, 

Approximately 150 members and guests 
attended the T-4B-1 meeting held jn 
Chicago during the recent NACE (op. 
ference. Reports were heard from four 
project groups on concentration cells 
technical information on galvanic action, 
information on alternating current cor- 
rosion and development of technical in- 
formation on corrosion by microbiologi. 
cal action. 5 

A new project group was organized 
during the meeting to prepare a <lescrip. 
tive list of corrosion classifications caus- 
ing sheath failures together wit! infor- 
mation on classification of corrosion 
products which may be used in report- 
ing sheath failures to the task group 
A. L. Ayres of the New Jersey Bell 
Telephone Co., Newark, New Jersey, has 
been appointed chairman of the new 
project group. 

Because there is unusual interest in 
possible corrosion caused by altcrnating 
current, T-4B-1 voted to reorganize and 
enlarge the existing project group on 
this subject, W. S. Woodward of the 
New York Telephone Company, Bronx, 
New York, will act as chairman of the 
reorganized group. 

% 

More than 5000 copies of Corrosion 
published during 1954 were mailed from 
Central Office NACE. These were in 
addition to the regular monthly mailings 
of the magazine. 
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Fundamentals Stressed at Gordon Conference 


Gulbransen, Harwood 
Will Head Corrosion 
Sessions July 18-22 


Funda 
and Cor 
Gordon 
sion to | 


rental Studies in Oxidation 
sion is the theme of the 1955 
esearch Conference on Corro- 

held July 18-22. E. A. Gul- 
bransen and J. J. Harwood, are re- 
spectively chairman and vice-chairman 
of the meeting. 

The sci:edule of lectures is as follows: 
July 18--Theory and Nature of Sur- 
" faces, A, Gwathmey, chairman. 
Application of Becton Instrumental 

Methods to the Study of Metal Sur- 

faces R. Heidenreich. 

Structural Defects Produced by Cold 
Work and Their Possible Influence on 
Chemical Reactions by J. S. Koehler. 

The Nature of a Metal Surface as Sug- 
gested by Theories of Crystal Growth 
by N. ¢ shen ra, 

The Nature of a Metal Surface on an 
Atomic Scale, open discussion. 

July 19—Substructure in Oxidation and 
Corrosi J. J. Harwood, chairman. 

Recent Concepts and Observations of 
the Structure of Grain Boundaries and 
Sub-boundaries by E. Machlin. 

Chemistry of Grains and Grain 
daries by R. Bakish. 

Sub-Grain Boundary. Corrosion Phe- 
nomena by M. Metzger. 

Recent Investigations in the Field of 
Nucleation During the Oxidation of 
Pure Metals by J. Benard. 

Influence of Substructure Upon Elec- 
trochemical Exchange, Electrodeposi- 
tion and Oxidation of Metals by M. 
Simnad. 

Oxide Substructure Formed on Single 
Metal Crystals by W. Harris. 

July 20—Nature and Composition of 
Oxide Films, T. Rhodin, chairman. 

Recent E nglish Research on Films and 
Surface Layers on Metals by F. 
Wormwell. 

Oxygen Adsorption on Stainless Steel 
_by T. Rhodin. 

Kinetics of Oxide Film Formation on 
Aluminum-Magnesium Alloys by W. 
Smeltzer, 

Electrical Properties of Oxides. T. 
Rhodin, organizer, T, Gray, chairman. 
Electron Transfer in Bulk Oxides of the 
Transition Metals by F. Morin. 

Electrical Properties of Oxide Films on 
Metals by D. Vermilyea. 

July 21—Studies on Oxidation of. Metals. 
W.J Moore, chairman. 

Recent Developments in the Theory of 
Oxidation by N. Cabrera. 

Diffusion Mechanisms in the Oxidation 
of Copper and Zinc by W. Moore. 

Structural Aspects in the Selective Oxi- 
dation of Some Binary Alloys by: J. 

_ Benard. 5 5 

Studies on the Oxidation and 
tion of Iron by E. Birchenall. 


3oun- 


Sulfida- 


Sub-Zero Hardening Is 
Feature of New Stainless 


Steel AM-350 Alloy 


Hardening by subjection to —80 to 
—100 F temperatures increases the cor- 
rosion resistance of Allegheny Metal 
350 stainless steels. The alloy has re- 
sistance comparable to Type 316 stain- 
less and superior to that of Type 304 in 
boiling glacial acetic acid and 1 percent 
sulfuric acid at 100 F. Maximum resist- 
ance to attack by boiling 65 percent 
nitric acid is obtained in the sub-zero 
cooled condition without tempering. 
Nitric acid rates are greater than those 
of Type 304 but less than those of other 
hardenable stainless steels such as Type 
410. 

Resistance of AM-350 to pitting type 
attack in 20 percent sodium chloride 
salt spray test is excellent. 

The alloy may be hardened also by 
a double aging process involving pre- 
cipitation hardening heat treatment at 
1300-1400 F for one or two hours and 
800-900 F for one or two hours. Chro- 
mium carbides precipitate in the cooling 
interval between heats, altering the aus- 
tenite so it transforms to martensite. 
Corrosion resistance in the double aged 
condition is not as good generally as in 
the sub-zero condition. 

Extensive use for the metal in the 
aircraft industry is visualized because 
strength longitudinally and transverse 
is approximately equal because the high 
strengths of the AM 350 are obtained 
by heat treatment rather than by cold 
working. Because the alloy can be fab- 
ricated in the ductile condition and then 
hardened by cooling there is_ little 
change in dimension. 

(These facts are condensed from 
“AM-350 . . . a new type of stainless 
steel,” published in Vol. 17, No. 1, Steel 
Horizons, a publication of Allegheny 
Ludlum Steel Corp.) 


Observations 6n the 


Waber. 


Experimental 
Cubic Law of Oxidation by J. 
July 22—Corrosion of Zirconium and 
Other Metals. D. Thomas, chairman. 
Electrical Properties of Oxide Films on 
Zirconium by R. Misch. 
Inhibition of Corrosion by the Pertech- 
netate Ion by G. Cartledge. 
Subject to be announced, G. Adams, Jr. 
Requests for attendance (limit 100) 
or additional information should be ad- 
dressed to W. George Parks, Director, 
Dept. of Chemistry, University of Rhode 
Island, Kingston. From June 10 to Sep- 
tember 2 mail should be addressed to 
Colby Junior College, New London, 
New Hampshire. 
a 
Manuscripts on corrosion subjects are 
accepted without invitation for review 
prior to publication in Corrosion. 
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LaQue Reviews U. S. 
Corrosion Activities 


In London March 31 


A comprehensive review of corrosion 
activities in the United States was given 
by F. L. LaQue, vice president of The 
International Nickel Company, Inc., and 
manager of its Development and Re- 
search Division in New York, at a 
meeting of the Society of Chemical In- 
dustry in London March 31. Mr. LaQue 
was presenting the Society’s Corrosion 
Spring Lecture for 1955. 

He traced the history of several tech- 
nical groups in the United States that 
deal with corrosion to a major extent. 
Particular reference was made to the 
Inter-Society Corrosion Committee 
sponsored by the National Association 
of Corrosion Engineers, this latter or- 
ganization itself, the American Society 
for Testing Materials, the Electrochemi- 
cal Society, the National Bureau of 
Standards and other governmental 
groups concerned with corrosion. 

Mr. LaQue also reported on the re- 
sults of a recent survey of education in 
corrosion in American engineering 
schools. This showed, he said, that there 
was some instruction in corrosion in 37 
schools and that 550 students were tak- 
ing these courses. In addition to these 
specific courses, corrosion is dealt with 
in at least one course in 103 schools. 
There is activity in corrosion research 
in 34 institutions, with 91 students being 
engaged in these activities. 

After the lecture a colored sound mo- 
tion picture covering activities at Inter- 
national Nickel’s “Kure Beach” Corro- 
sion Testing Station near Wilmington, 
North Carolina, was shown. 


Testing Laboratories’ 
Directory Is Revised 


National Bureau of Standards Miscel- 


laneous Publications M187 entitled Di- 
rectory of Commercial and College 
Laboratories has been withdrawn and 
revision entitled Directory of Commer- 
cial and College Testing Laboratories 
has been issued by the American So- 
ciety for Testing Materials. ASTM has 
undertaken responsibility for compila- 
tion and publication of directory in the 
future. 


Information regarding location of 
testing laboratories together with types 
of commodities and nature of investiga- 
tions laboratories are prepared to un- 
dertake are included in directory which 
is designed to assist large number of 
purchasers not equipped to make own 
acceptance tests and who _ therefore 
have hesitated to buy on specifications. 
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Extensive Corrosion Work Revealed by Armour 


Blueprint for Progress is title of the 
1954 Annual Report of the Armour Re- 
search Foundation of Illinois Institute of 
Technology, 10 W. 35th St., Chicago 16. 
The following are brief descriptions of 
some of the projects which the Founda- 
tion had developed or was in the process 
of developing or studying during the 
period covered by the report. 

It tested and developed construction 
materials that may be useful in chemical 
production of a corrosive metal. 

Was concerned with development of 
ceramic materials resistant to thermal 
stress and which will absorb large quan- 
tities of heat. 

Investigated factors contributing to air 
pollution in the Chicago area and made 
technical study of air pollution control 
legislation and associated problems. 

Is attempting to develop a physical 
method of estimating ozone concentra- 
tion in polluted atmospheres. 


Atmospheric Pollution Data 

That relatively insignificant amounts 
of unreacted and partially oxidized hy- 
drocarbons are released into the atmos- 
phere was established by field survey, in 
connection with laboratory program, of 
industrial and domestic burning devices 
operating on fuel oil, natural gas and 
liquefied petroleum gas. 

Concluded an instrument development 
and construction program designed to 
eliminate or minimize objections to con- 
ventional method for determining finely 
divided solid and liquid airborne par- 
ticles. 

Studied colored 


smoke simulating 


COKE 
BREEZE 


Backfill for 


Galvanic 


Anodes 


Ideally suited for use with galvanic anodes. 
Has a high carbon content and comes in 
Yg-inch by O size. In bulk or sacks. 


GRAPHITE ANODES 
MAGNESIUM ANODES 
CEC RECTIFIERS 
ELECTROLYSIS SWITCHES 


Wholesale 
Coke Supply 


Company 
P. O. Box 94 
MT. OLIVE, ALABAMA 





smokes from signalling grenades to 
establish relationship between particle 
size, shape and concentration of dye and 
color of smoke cloud. 


Ammonia Synthesis 

Technological survey indicated that 
appreciable tonnage of exceptionally pure 
iron ore might be used in manufacturing 
catalysts such as ammonia synthesis cata- 
lysts. 

Carrier properties were studied with 
respect to physical and catalytic nature. 

Conducted field studies to determine 
effectiveness of number of products as 
flocculating agents for suspended im- 
purities in water. 


Alkaline Pulp Digesters 


Studied problem of corrosion in alka- 
line paper pulp digesters and made over 
41,000 digester wall thickness measure- 
ments. Program resulted in series of 
positive conclusions regarding roles of 
materials of construction and_ several 
process variables as causes of corrosion. 

Developed analytical procedures for 
evaluating some coal chemicals found 
in high temperature coke oven light oil 
and investigated chromatography and 
special distillation techniques as physi- 
cal methods for isolating certain con- 
stituents in high purity. 

Discovered that factors such as lubri- 
cation, structural composition, assembly, 
packaging and mechanism design con- 
tribute to deterioration of fine instru- 
ments during storage. 


Furfuryl Resins Evaluated 

Is investigating commerical applica- 
bility of Erik R. Nielsen’s patented 
method for production of furfuryl alco- 
hol resins with initial investigation lead- 
ing to expectation that these can be 
extruded to form plastic pipe. 

Attempting to develop polymerized 
vinyl chloride under controlled condi- 
tions to yield product for highly specific 
application. 

Conducting project to determine effect 
of various storage variables on corrosion 
of truck and passenger car gears. 

Is determining degree of protection 
from corrosion which various lubricants 
provide for truck and car gears during 
periods of storage. 

Is investigating factors involved in 
lubrication and running characteristics 
of steel-to-steel bearing surfaces on unit 
gear transmissions with fretting corro- 
sion of bearing surfaces being one of the 
factors studied. 

Study of influence of several impor- 
tant parameters on coating properties to 
evaluate brittle coating more precisely 
under dynamic loading. 


Properties of Brittle Coatings 

Developed studies relating to proper- 
ties of brittle coatings and determined 
influence of impact loading on coating 
strain sensitivity for several conditions 
of coating thickness, curing tempera- 
ture and testing temperature. 

Is making statistical study do deter- 
mine influence of manufacturer’s coating 
number, testing temperature, testing 
relative humidity, curing temperature 
and coating thickness on strain sensi- 
tivity of brittle coatings. 

Study of stress distribution of com- 
pressor wheel dovetail at joint between 
blade and turbine wheel using photo- 
elastic techniques and brittle coatings. 


Alloys’ Stability Probed 

Completed study of constitution ¢j 
magnesium-titanium-aluminum and magre. 
sium-lithium-zine alloy systems to provide 
insight into nature of their embrittle. 
ment and instability. 

Conducted program to develop zip. 
conium-base alloys which will be strong 
at elevated temperatures and have gpe. 
cial nuclear- and _ corrosion-resistance 
properties. Certain titanium-base alloys 
were tested under similar conditions, 

An exploratory investigation of fajl. 
ures of connectors, splices and taps 
particularly in situations involving junc. 
tions between aluminum and copper to 
establish performance standards for aly. 
minum conductor sets. Troubles were 
apparently caused chiefly by corrosion 
and certain mechanical problems jn 
making connections to the conductors, 
the report stated. 

Determination of longitudinal and 
transverse Charpy V-notch impact prop- 
erties of pipe line steels used in gas 
transmission lines. 

In addition to evaluating number of 
metals for use under corrosive condi- 
tions, a protection technique was de- 
veloped which shows promise for reduc- 
ing corrosion of paper-making machines 


Stress Corrosion of Aircraft Alloys 


Continued fundamental study of stress 
corrosion of aircraft alloys with empha- 
sis on electrochemical effects produced 
by coupling various aluminum. spec- 
mens in corrosion medium. 

Is investigating chemical inoculants 
in gray iron. 

Continued work on ingot quality as 
function of imposed vibrational energ 
with program designed to study occur- 
rence and control of porosity and segre- 
gation, as well as grain refinement 1 
vibrated castings. 

Is conducting project directed toward 
recovery of manganese from open heart! 
slag to meet critical need for domesti 
source of this alloy addition. 


New Titanium-Base Alloy 

Development of titanium-base alloys 
of high strength and toughness resulted 
in at least one alloy, Ti-6% Al-4% V 
which is 60 percent as heavy as steel 
can be heat treated to tensile strengths 
of 170,000 to 190,000 psi with good in- 
pact strength at room and_ sub-zer 
temperatures, the report reveals 

Work was carried out on improved 
reduction process for ductile titaniu 
metal. 

Investigation of metallurgical charac: 
teristics of the 36 percent aluminun 
titanium-base alloy was conducted. 

Study was continued of nitriding 4 
process for surface hardening titaniu 

Is evaluating high-strength, weldabl 
titanium-base alloys. 


Properties of Alloy System 

Program to obtain knowledge of ! 
fluence of constitution and structure ‘ 
the properties of an alloy system 
being conducted. ; 

Is conducting program to ecstablis 
principles of heat treatment of ‘itanmu 
base alloys and ranges of physical a! 
mechanical properties which may be o 
tained thereby. 

Initiated program to examine cont! 
bution to elastic modulus of <isperst 
intermediate alloy phases which ha 


(Continued on Page 78 
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May, 1955 GENERAL NEWS OF CORROSION INTEREST 


our f India Plans 15-inch Line Along Grand Trunk Road 


lb. per square inch pressure and will Organization Is Projected 


i Reduction of Smoke justify a pipe line of 15-inch diameter. Recommended organization is that in- 
OI 


It stresses that apart from fulfillment  stallation of main trunk line and com- 


| magne. 


ee B fit tf of ideals of complete utilization of coal ponents be undertaken by a state or 
Provide Seen as eneriT Oo resources and regional development of public corporation which could enter 


brittle. - whole area from Asansol to Calcutta, into necessary agreements with sup- 
aaa. Proposed Installation gas grid would make a more substantial pliers of gas and be responsible for stor- 
I oS reduction in capital costs of investment age, compression and transmission up 
© Strong Smoke nuisance caused by raw coal and in final cost of gas supplied to con- to point of distributor supply. Distribu- 
ee use in cities along the Grand Trunk  sumers than by such planned methods tion to consumers could be left to pri- 
wi Road from Dhanbad to Calcutta, India as installation of new coke-ovens in vate companies or corporations or could 
5 alloys and consequent health deterioration of Calcutta. be state-owned. 
as population is justification for banning Considering the future, article states Text of article is based on a report 
Ss tall. raw el use for domestic purposes that planning should include integration by Dr. A, Labiri, Fuel Research Insti- 
d _ abs when gas can be supplied at cheap and _ of grid with at least two industries, viz. tute, Dhanbad, to the Government of 
‘8 oe competitive cost, according to an article a low temperature carbonization indus- India and Government of West Bengal 
tae entitle! A Gas Grid for the Damodar try and a synthetic oil industry so that and was reproduced in abridged and 
- alt Valley which appears in the September- fuel gas by-product of coal utilization edited form with due acknowledgment 
Swce October issue of Science & Engineering, processes could be obtained. to FRI News, Vol. 2, No. 3. 
ETOSION the Organ of India Society of Engi- 
ee, neers. Article points out that cleaner A 
=e atmos:here would also save expendi- bi 
eee tures om maintenance of buildings and e 
ae industrial plants. : 
{ prop- im It explains Damodar Valley is richly 
in gas ie endowed for industrial development with 
; most ecessary raw materials such as for or 
ber ee coal, iron ore, bauxite, mica, refractory ‘ 
oo ae clays ind electric power and water but A o 3 ia | ee yy if i @) 
‘< tc & lacks ‘uel-on-tap gas. Cheap and abun- 2 
reduc: 7 dant supply and constant-composition -. 
chines ; high-calorie gas is essential for indus- a 
Joys f = tries \\ ere accurate control of tempera- coal 
F = ture necessary and fuel cost forms 


a major part of manufacturing cost, the 
oduced article states. 

speci- Coke Oven Gas Available 

: Confining its argument to available 
yculants coke-oven gas, article says 50 percent is 

: 4 usually surplus with remaining normally 
lity as used to heat ovens. It suggests use of 
energ producer gas or clean blast gas which 
_ occur: Hi = cannot be easily marketed or disposed 
1 Segre: Bae of to heat ovens, thus releasing almost 
nent 1 : entire quantity of coke-oven gas (10,000 

cubic feet per ton of coal carbonized) 

for other uses. 
means of obtaining full utilization 
ke-oven gas, article recommends 
trunk line be laid to Calcutta from 
\sansol (140 miles) or from Sindri (200 
miles) because industries and gas cen- 
ters are located along the Asansol to 

Calcutta route. 

Considering sources of the gas, article 
estimates more than 20-30 million cubic 
feet daily of surplus coke-oven gas 
(equivalent to 200-250 thousand tons of 
coal per annum) could be made available. 


towar 
heart! 


lomest 


ye ML eC 
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Economics Is Surveyed 

taniut ; It reveals coal and gas in America 

compete with each other as long as dis- 
chara: tance of transmission does not exceed 
minun E 200 miles, with cost decreasing on rise 
ed. in heat values of gas and increasing as 
ling ao distance increases. Also, railway freights CULM CL 
taniur for coal decrease after certain distance. Ae ML ML 
Sa Lia 


CA-50. for metal @: 
Pray atmospheres, 
alkaline, and ag 


eldal ; \s comparison, Indian coal contains 
caused by 


much high inherent ash and is of lower 
heating value, thus cost of transport 
favors gas for distance of 150-200 miles, , re 
cle says. CM toMe TMC ME Seetet: Me Lt: Meta Clge Tite) 
: 7 : PN eM ee Me me ttt) yee ec 0 
15-Inch Pipe Line Needed dink ree ew MMT tia eel coi tts 
‘€ says cost of transmission those best suited to your needs. 
become disproportionately high 
int of gas distributed was less 
10 million cubic feet daily and 
ts accruing would be small if REILLY ey 4 Rate CORPOR ti), 
nt exceeds 30 million cubic foot y Trans 
lherefore, it says, 20-30 million MERCHANTS BANK BUILDING, INDIANAPOLIS 4, INDIANA ae Ly 
feet daily is most suitable figure git. 
'culating needs of Damodar Valley 
xt 5-10 years. Transmission of 30 
cubic feet daily will require 300 
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Electrochemical Society 
Hears About Portable 
Orsat Gas Analyzer 


A portable Orsat gas analyzer for 
determining hydrogen and chlorine con- 
centration in chlorine gas from electro- 
lytic cells as well as chlorine concen- 
tration by subsequent absorption is_ to 
be described during the Spring Meeting 
of The Electrochemical Society sched- 
uled at the Sheraton-Gibson Hotel in 
Cincinnati, May 1-5. Analyzer was de- 
veloped by Pennsylvania Salt Manufac- 
turing Co. 

Main feature of an amalgam cell de- 
veloped by Vittorio de Nora of Italy 
which utilizes amalgam flowing verti- 
cally along supporting element and has 
diaphragms to separate cathode com- 
partment from anode compartment will 
also be explained. 

Technical sessions to be held during 
the 4-day meeting include 184 papers 
covering such subjects as electric insula- 
tion, electronics including luminescence, 
oxide cathodes, phosphor application 
and semiconductors, electrothermics 
and metallurgy, industrial electrolytics 
and theoretical electrochemistry. 

Copies of program booklet are to be 
available about April 1 and may be ob- 
tained by writing Henry B. Linford, 
secretary of The Electrochemical So- 
ciety, Inc., 216 W. 102nd St., New York 
25. 


Koppers and Firestone 
Cooperate on Brazilian 


Styrene Monomer Plant 


Koppers Co., Inc, and The Firestone 
Tire & Rubber Co. have jointly an- 
nounced joining with certain Brazilian 
interests to form the Companhia Bra- 
ziliere de Estireno (Brazilian Styrene 
Co.) which is scheduled to construct 
and operate a plant at Cubato, Brazil, 
capable of producing 10 million pounds 
of styrene monomer annually. 

Plant is to use ethylene from adja- 
cent government-owned refinery and 
imported benzene to make styrene of 
which major portion will go to Brazil- 
ian manufacturers of polystyrene while 
lesser part will be made into styrene 
latices and high styrene polymers such 
as used in making shoe soles, the an- 
nouncement read. 

Koppers’ Engineering & Construction 
Division is to design plant and erection 
will be by Brazilian contractors under 
general supervision of Koppers. Plant 
operation will be under management 
contract with Kopper’s Chemical Divi- 
sion furnishing certain key personnel 
and other employees being Brazilian, 
according to the announcement. 

It revealed that Koppers and Fire- 
stone will have slightly more than 50 
percent, or controlling interest in the 
company. 


Taylor Receives Award 


Lauriston S. Taylor, National Bureau 
of Standards, has been presented the 
Gold Medal of the Radiological Society 
of North America for leadership in the 
field of radiation protection on a national 
and international scale. 
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Engineers, Architects Meet at Ohio University 


AWWA Convention to Be 
Held at Chicago June 12-17 


The 75th Annual Convention of the 
American Water Works Association is 
scheduled at the Conrad Hilton hotel 
in Chicago, June 12-17, 

Design of Cement Lined Steel Pipe 
by. E. S. Cole, Electrical Inspection of 
Coatings on Steel Pipe by Mark David- 
son and New Development in Tests of 
Coatings and Wrappings by G. E. Bur- 
nett are included among subjects to be 
covered during the Distribution Divi- 
sion’s Wednesday morning meeting. 
The Solution Effects of Water upon 
Cement/Concrete Linings of Water 
Mains by M. E. Flentje and R. J. 
Sweitzer is to be presented during the 
Division’s Thursday morning meeting. 


AWS Spring Meeting Set 
At Kansas City June 7-10 


The American Welding Society’s 
Spring Meeting and Welding Show is 
scheduled to be held in Kansas City, 
Mo., June 7-10. A symposium on weld- 
ing qualifications and 36 papers in 11 
sessions are included in the technical 
meeting. The symposium will consider 
basic principles involved in tests and 
procedures to qualify welders and best 
ways in which industry can apply quali- 
fication requirements. Papers will cover 
reports on new iron powder electrodes, 
use of carbon dioxide for weld shield- 
ing, fusion welding of titanium, self- 
fluxing brazing alloys which make use 
of small additions of lithium and high 
quality flame brazing set-up for fabri- 
cating electronic components. 


LP Centrifugal Pump 
Standard Is Proposed 


A proposal for standardization of low 
pressure centrifugal pumps has been 
submitted to the American Standards 
Association by the Chemical Industry 
Advisory Board. ASA said it had placed 
the proposal with more than 30 national 
organizations representing designers, 
manufacturers and users of the equip- 
ment and had issued invitations to in- 
terested groups asking attendance at a 
national conference scheduled April 7 
in New York to decide whether a stand- 
ards project should be initiated. 

A comparison of commercially-avail- 
able pumps shows many dimensions 
differ only slightly and for no obvious 
functional reasons and certain features 
lend to standardization without impair- 
ing manufacturer’s competitive design, 
according to the report of a subcom- 
mittee of CIAB. 

The national meeting is open to all 
who are concerned with use and manu- 
facture of centrifugal pumps, ASA an- 
nounced, 


Fire Association Meeting 


The 59th Annual Meeting of the Na- 
tional Fire Protection Association is 
scheduled to be held at the Hotel Neth- 
erland Plaza in Cincinnati, May 16-20. 


The Second Annual Conference for 
Engineers and Architects was scheduled 
at Ohio State University, Columbus on 
May 6. 

Technical papers include: 


Ceramics in Aviation by Lloyd R. Rich- 
ardson, Wright Air Developmen: Cen- 
ter, Wright Patterson Air Force Base. 

Trends in Plant Design by Eugene 
Richman, professor, Ohio State Uni- 
versity. 

Passivity of Stainless Steels—Current 
Research in the Corrosion Laboratory 
by. William McKinnell. ; 

An Investigation of Cast Corrosion Re- 
sistant Alloys by Norbert Greene, 

High Temperature Effects of Boron in 
Steel by Robert M. Goldhoff. 


Titles of current research projects in 
the College of Engineering at the Uni- 
versity include: 

Ceramic Engineering 

Coatings for Protection of Ferritic Al- 
loys at High Temperatures. 

Factors Contributing to the Protection 
of Metals by Inorganic Nonmetallic 

Coatings. 

Mechanisms of Adherence of Vitreous 

Enamel Ground Coats to Stee 
Titanium Carbide Base Cermets. 
Oxide-metal Cermet Developme: 
Cermet Coatings. 

Production of Super-duty Refrac:ories, 

Chemical Engineering 

Properties of Fuming Nitric Acid 

Polarization Characteristics of Alumi- 
num and Stainless Steel in Fuming 

Nitric Acid and Their Application to 

Corrosion, Anodic Passification and 

Cathodic Protection. 

Fluorocarbon Process Development. 
Deposition of Aerosol Particles on 
Screens. 
Siological 
Wastes. 


Treatment of Phenolic 


Civil Engineering 
Evaluation of Effects of Industrial 
Wastes on Sewage Disposal. 


Instrument Conference 
Set for Los Angeles 


“Instrumentation Paces Automation” 
is the theme of the 10th Annual Instru- 
ment Conference and Exhibit of the In- 
strument Society of America which is 
scheduled to be held at the Shrine Ex- 
position Hall and Auditorium in Los 
Angeles, September 12-16. 


Armour Report— 
(Continued From Page 76) 


high elastic modulus and of solid solu- 
tion alloying additions to titanium. 
Disproved theory that joint strengths 
required formation of intermetallic com- 
pounds at filler metal-base-metal inter- 
faces. Diffusion bonding and self-fiuxing 
brazing alloys are subjects of two patent 
applications based on this progra: 


Effect of Alloying Elements 


Studied effects of alloying elements 
on weldability of titanium sheet 
Established fabrication practices «sset- 
tial to brazing of titanium heat exchangers. 
Developed method and _ instrur enta- 
tion for continuous evaluation of erosive 
properties of coal fly ash in turbine « ucts. 
Continued studies of fundamental “ature 
and properties of solution ceramic co. tings. 
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May, 1955 


List of 1954 American 
New Standards Published 


New American Standards Approved 
in 1954 is title of 12-page pamphlet is- 
sued by the American Standards Asso- 
ciation, Inc., 70 E. 45th St., New York 
ics standards include: 

A103.1-1954 (ASTM C 279-54) Specifi- 
cations for Chemical-Resistant Ma- 
sonry Units. 

€8.23-1954 (ASTM D 755-52T) Specifi- 
cations for Performance Synthetic 
Rubber Compound for Insulated Wire 
and ‘ able. 

€8,29-1054 (ASTM D 574-46T) Specifi- 
cations for Ozone-Resistant Type In- 
sulation for Insulated Wire and Cable. 

€8.30-1°:54 (ASTM D 734-50T) Specifi- 
catic for Polyvinyl Insulating Com- 
poun’ for Insulated Wire and Cable. 

(831-1054 (ASTM D 753-49) Specifica- 
tions or GR-M Polychloroprene Sheath 
Compound for Electrical Insulated 
Cord. and Cables Where Extreme 
Abra-ion Resistance is Not Required. 

€8.32-1954 (ASTM D 752-49T) Specifi- 
catio's for GR-M_  Polychloroprene 

Shea: Compound for Electrical Insu- 

lated ‘‘ords and Cables. 

(8.33-1:54 (ASTM D 1047-49T) Specifi- 
catio:- for Thermoplastic Vinyl Poly- 
mer Sheath Compound for Electrical 
Insulated Cords and Cables. 

€8.34-1954 Specifications for 

Resistant Wire and Cable, 

Type 


Weather- 
Neoprene 


European Collaboration 
On Corrosion Is Topic 


A discussion of European collabora- 
tion in the field of corrosion and the 
protection of materials was scheduled 
May 19 during the Congress of the 
European Federation of Chemical En- 
gineering at Frankfurt-am-Main, Ger- 
many, 14-22 May. 


FPVPC Convention Set 


The 33rd Annual Meeting of the Fed- 
eration of Paint and Varnish Produc- 
tion Clubs, and the 20th Paint Indus- 
tries Show will be held October 3-5, 1955, 
at Hotel Statler, New York City. 


Plastic Piping Is Topic 


Plastic pipe will be discussed at a 
panel during the meeting May 10-13 in 
Houston of the Heating, Piping and Air 
Conditioning Contractors National As- 
sociation. The meeting will be held at 
the Shamrock Hotel. 


Design Show Postponed 


The Design Engineering Show origi- 
nally scheduled to be held in Phila- 
delphia in May has been postponed until 
late Spring 1956 when it will be held 
concurrently with the Design Engineer- 
ing Conference, : 

e 
Authors of technical material published 
in Corrosion are indexed annually in 
December, . 

° 
A tabular topical index of the contents 
of the Corrosion Abstract Section of 
Corrosion is published annually in De- 
cemby : 


GENERAL NEWS OF CORROSION INTEREST 


Flight Test Instrumentation 
Symposium Is Scheduled 


The First National Flight Test In- 
strumentation Symposium sponsored by 
the Instrument Society of America is 
scheduled at Wichita, Kansas, May 3-5. 
ISA announced addition of a Computer 
Clinic to its 10th Annual Instrument- 
Automation Conference and Exhibit to 
be held at the Shrine Exposition Hall 
and Shrine Auditorium in Los Angeles, 
September 12-16. 


Automation Exposition 


The Second International Automation 
Exposition is scheduled to be held at 
the Chicago Navy Pier, November 14-17, 
1955. 


FPVPC Appoints 10 to 
Corrosion Committee 


Ten appointments to the Corrosion 
Committee of the Federation of Paint 
and Varnish Production Clubs have 
been announced. They are: J. W. To- 
mecko, Canadian Industries, Ltd., Mont- 
real, chairman; W. Bosch, North Dakota 
Agricultural College, coordinator; H. 
L. Crawford, Houston; T. A. Demb- 
ski, New England; M. R. Feely, To- 
ronto; C. M. Jackson, Louisville; 
C. G. Moore and G, G. Schurr, Chicago; 
J. Skala, Northwestern and G. H. Scott, 
Philadelphia. 

2 
Manuscripts on corrosion subjects are 
accepted without invitation for review 
prior to publication in Corrosion. 


Water conditioning problems 


are individual, 


BE SURE YOU GET 
THE WRIGHT ANSWER 


While each water conditioning problem is different, they all 
have one thing in common: if not solved properly they can be 
costly in terms of maintenance time and production losses. 


CAN 


AN 
oe 


With the Wright Water Conditioning Service, your water 
conditioning is treated as an individual problem from start to 
finish. Without obligation on your part, Wright will make a 
scientific laboratory analysis of your problem, then submit a 
written proposal for its solution. After you adopt our recom- 
mendation, Wright will maintain a constant field and laboratory 


check to insure proper performance. 


So be sure you get the Wright answer. Write, wire or call today. 


WRIGHT CHEMICAL CORPORATION 


GENERAL OFFICES AND LABORATORY 


aT ia. \es 


619 WEST LAKE STREET, CHICAGO 6, ILLINOIS 


Offices in Principal Cities 


@ Softeners, Filters and other external Treating Equipment 


@ Nelson Chemical Proportioning Pumps 
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BOOK REVIEWS 


1954 Supplement to Book of ASTM 
Standards (Including Tentatives). 
6 x 9 inches, 141 pages, paper. 1954. 
American Society for Testing Mate- 
rials, 1916 Race St., Philadelphia, 3. 
Price not indicated. 

This is the supplement to Part 4 on 

paint, naval stores, wood, cellulose, wax 

polishes, sandwich and building con- 
structions and fire tests. 


Recommended Practices for Metallizing. 
Part IC —Application of Metallized 
Coatings to Protect Against Heat Cor- 
rosion. 6 x 9 inches, 9 pages. paper. 
1955. American Welding Society, 33 
W. 39th St., New York 18. Per copy 
50c. 

Heat corrosion is the subject of this 
third in series titled “Recommended 
Practices for Metallizing.” It provides 
an authoritative source of information 
dealing with application of metallizing to 
reduce heat corrosion for temperatures 
up to and over 1800 F. Equipment re- 
quirements and methods of surface prep- 
aration are listed in detail. Metallizing 
procedure including wire and sealer com- 
positions and inspection tests are given 
as well as typical coatings for specific 
applications. 


CORROSION 


cathodic protection service 
Eighteen cathodic protection 
engineers with a combined 
total of over 150 years ex- 
perience available to serve 
you with ABILITY and IN- 
TEGRITY. 

Houston, 4601 Stanford St. 


BRANCH OFFICES 
Tulsa * New Orleans * Corpus Christi * Denver 


CATHODIC PROTECTION 
Surveys * Designs * Engineering 
Pipe Lines * Offshore Platforms 
Refinery and Gasoline Plant Lines 
Municipal Systems * Barges 


CORROSION RECTIFYING CO. 
1506 ZORA ST. PHONE VA-7522 


HOUSTON, TEXAS 


Electro Rust-Proofing Corp. 
Engineering Division 
Corrosion Surveys 
Cathodic Protection Design 
Plans * Specifications 
Electrolysis Control 

Testing 


BELLEVILLE 9, NEW JERSEY 
Atlanta * Chicago * Dallas * Monrovia 


®@ Complete 
CATHODIC PROTECTION 


Systems . . . service for special ap- 
ens water tanks and pipe 
ines, 


HARCO CORPORATION 


16901 Broadway Cleveland Ohio 


Cumulative Index To the First Fifteen 
Semiannual Reports To Congress. 
6x9 inches, 118 pages, paper. 1954. 
Superintendent of Documents, U. S. 
Government Printing Office, Wash- 
ington 25, D. C. Per copy 35c. 

A cumulative name and subject index 

guide to U. S. Atomic Energy Commis- 

sion’s first 15 semiannual reports to Con- 
gress which cover AEC’s major unclassi- 
fied activities from January 1947 through 

December 1953. Index supersedes earlier 

cumulative index to first nine and subse- 

quent indexes to tenth through fifteenth 
semiannual reports. 


Process Industries Applications of Alcoa 
Aluminum, 80 pages, 8% x 11 inches, 
paper. 1955. Aluminum Company of 
America, Pittsburgh, Pa., Free. 

\ self-indexing, illustrated pamphlet de- 

scribing the uses, assets and limitations 

of aluminum and its alloys in the proc- 
ess industries. It is divided into three 
parts: 1. Process Industries Applica- 
tions. Typical uses are illustrated. Ad- 
vantages are given and a table of the 
principal features and uses of the prin- 
cipal wrought and cast Alcoa alloys to- 
gether with an index of the forms in 
which they are available is included. 

Some of the anti-corrosive advantages 

are listed, Part 2, called “A Service Dic- 

tionary,” briefly describes the perform- 


ENGINEERING 


CORROSION ENGINEERING 


SURVEYS @ DESIGNS @ SPECIFICATIONS 
Impartial Evaluation 


THE HINCHMAN 
CORPORATION 


Engineers 
Francis Palms Blidg., Detroit 1, Mich. 


Cathodic Protective Systems 
Designed and Installed 


Coating and Laying Specifications; 
Corrosion Surveys; Consultation On 
All Types of External Pipe Line Corrosion. 


Huddleston Engineering Co. 


Bartlesville Okiahoma 


CORROSION ENGINEERING 
Consulting Surveys 


CATHODIC PROTECTION 


Design & Installation 


Plastic Engineering & Sales Corp. 
Box 1037 Ft. Worth, Tex. 
WE 5680 


Kenneth Tator Associates 
Consultants on protection of plant, structures, 
and equipment by maintenance painting. 
SURVEYS, EVALUATIONS, TRAINING, 
SPECIFICATIONS 


KTA panels, record forms and 
supplies 
2020 Montour St. AMherst 
CORAOPOLIS, PA. 4-6521 


Vol. 11 


ance of aluminum exposed to various 
materials arranged alphabetically, This 
section includes flow charts of basic 
process layouts with indications where 
aluminum may be used. Text is keyed to 
the flow charts. Part 3, Design of Proc. 
ess Equipment, is devoted to mechanical 
considerations, process piping, corrosion 
considerations, clad products, cleaning 
methods, inhibitors, coatings, cathodic 
protection of and by aluminum and ny. 
merous technical reference tables. Illus. 
trations of good and bad design are 
given, 


National Plumbing Code. Minimum Re. 
quirements for Plumbing. 186 pages, 
54%Z x 7% inches, paper. 1955. Ameri- 
can Society of Mechanical Envineers., 
29 West 39th St., New York, 18 N 
Y. Per copy, $3.50. 

This is the uniform code developed after 

20 years to modernize existing practices 

and coordinate the work of plumbing 

equipment manufacturers, arcliitects, 
contractors, municipal law makers, build- 
ing officials and others. The new code 
embodies a report by the National 

Plumbing Code Coordinating Committe 

which began work in 1949. The Stand- 

ards Council of the American Standards 

Association said there was general agree- 

ment at a New York meeting o/ ASA 

(Continued on Page 81) 


DIRECTORY 


FRANCIS W. RINGER 
Consulting Corrosion Engineer 
Corrosion Tests and Surveys, .Cathodic Pro- 
tection Design, Supervision of Installation, 

Personnel Training. 
7 Hampden Ave. MOhawk 4-2863 
NARBERTH (Suburb. Phila.) PENNA. 


A. V. SMITH 
ENGINEERING CO. 


CONSULTING ENGINEERS 
ON CORROSION PROBLEMS 


Mohawk 


Essex Bldg. 
4-3900 


Narberth, Pa. 


FRANK N. SPELLER 


ADVISORY SERVICE 
on 


CORROSION PROBLEMS 


6411 DARLINGTON RD, 
PITTSBURGH 17, PA. 


WATER SERVICE LABORATORIES, INC. 


Water treatment for corrosion contro! in 
buildings, boilers and air conditioning 
systems. 

CHEMICAL LABORATORY SERVICES 


Consultation 4 
Main Offices—423 West 126 Street, N'C 


Offices Also in 
Philadelphia and Washington, D. C 
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in November 1954 in favor of the code. 

A careful search of the code fails to 
reveal attention to corrosion hazards 
except a provision for wrapping pipe to 
prevent external corrosion when it 
passes through or under cinder or con- 
crete or other corrosive material, Fer- 
rous pipe used underground shall be 
coal-tar enamel coated and threaded 
joints coated and wrapped after instal- 
lation, the code states in another place. 
Galvanic corrosion apparently is not 
considered, 


1955 Finishing Handbook and Direc- 
tory. 514 x 834 inches, 484 pages, 
cloth. 1955. Sawell Publications Ltd. 
4 Ludgate Circus, London, E.C. 4. 
Per copy 37 shillings & sixpence (in- 
cluding 12 monthly issues of Product 
Finishing). 

Fifth edition. Book extends information 

on finishing materials to 294 pages to 

include sections on chief types of paint, 

selection of paint schemes, paint appli- 

cation methods, finishes for aluminum 

alloys. (ther subjects include anodizing 

applied plastic coatings, electroplating, 

flock coating, preparatory treatments 

and vitreous enamelling. Glossary of 

finishing terms and list of conversion 

factors and solvent flash points are 

provide 
Directory of equipment, plant and 

materials used in finishing field, out- 

working firms and trade and_ brand 

names revised and extended to 192 

pages. lor easier reference section on 

finishing equipment is divided into gen- 
eral classifications corresponding with 
sections in handbook such as prepara- 
tory treatments, paint applications of 
equipment and plant and supplies for 
electrolytic processes. Included with 
each out-working firm’s entry is infor- 
mation as to other finishing processes 
carried out and classification of these 
into geographical areas based on main 
British industrial centers. 


Steam, Its Generation and Use. 834 x 
11% inches, 624 pages, cloth. 1955. 
The Babcock & Wilcox Co. 161 E. 
42nd St. New York 17. Per copy $10. 

Thirty-seventh edition. Intended pri- 

marily for mechanical engineers and 

mechanical engineering students in the 
applied thermo field, book was prepared 
and edited by engineers and specialists 
of BkW. Each chapter is prefaced with 

a brief history of subject content pro- 

viding the reader with the opportunity 

to develop an idea of advancement, 
problems, suecess of operation, and de- 
sired aims of subject treated. Replete 
with graphs, charts, tables, illustrations 
and formulae the book contains excel- 
lent material on variety of subjects such 
as principles of combustion, fluid dy- 
namics, utilization of waste heat, steam 
temperature adjustment and_ control, 
selection of steam producing equipment, 
research and development, nuclear power 
and the Cyclone furnace. It contains 
comprehensive appendix to subject mat- 
ter as we I] as index. 

e 
\ tabul 


topic and alphabetical subject 
index t 


the material published in Corro- 
‘tons Technical Section is published 
annually in the December issue. 


ete. 
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FOR BETTER 


CORROSION oe 


CONTROL 


Buy your 


CHROMATES 
directly from 


DIAMOND 


Call in your 
Service Company 


DIAMOND CHROMATES 4 


N 
SO cl 


Either way, you win 


Does your company handle its 
own corrosion control program? 
Or do you regularly call in. a re- 
liable service organization? 

Either way, you’re heads up if 
top-quality DIAMOND corrosion 
control chemicals—sodium chro- 
mate and sodium bichromate—are 
on the job. We can deliver quickly 


from strategically located stocks. 


DIAMOND 


CHEMICALS 
—— 


~ ® 


Diamond 
Chemicals 


Diamonp offers technical help 
and service on problems involving 
corrosion control. Call your 
D1amonpD Sales Office in Chicago, 
Cincinnati, Cleveland, Houston, 
Memphis, New York, Philadel- 
phia, Pittsburgh or St. Louis. Or 
write to DiamMonp ALKALI Com- 
PANY, 300 Union Commerce Bldg., 
Cleveland 14, Ohio. 


CHEMICAL 


PROGRESS 





A BETTER AMERICA 
THROUGH CHEMICAL PROGRESS 
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NEW PRODUCTS - waterias—service—titeratur 


A Cork Mastic spray coating for metal 
equipment said to combine corrosion 
protection with moderate degree of in- 
sulation is produced by Tar Products 
Division of Koppers Co., Inc., Pitts- 
burgh 19. Called Bitumastic “K’”, prod- 
uct is recommended for use on oil and 
asphalt storage tanks, any metal tank 
whose contents are kept at temperatures 
up to 150 F, chemical plants or equip- 
ment, corrugated steel sidings and heat- 
ing and ventilating ducts. Manufacturer 
claims coating requires no primer and 
one application produces protective cov- 
ering up to one-half inch in thickness. 
Koppers Co., has announced plans to 
spend over $20 million during 1955 for 
new plants and equipment and in en- 
larging and improving present produc- 
tion facilities. Completion of plant at 
Port Arthur, Texas to make polyethy- 
lene and one at Salem, Va., for the 
company’s Wood Preserving Division 
are included in the plans. 
® 

Bacterial Development for sluggish sep- 
tic tanks and cesspools called Formula 
FX-11 is announced by The FX-Lab 
‘o., 4 Hill St., Newark 2. Manufacturer 
claims product's accelerated bacterial 
action clears pipes, baffles and cesspool 
sidewalls and gradually liquifies undi- 
gested particles that clog drainfield soil 
pores. *X-11 is safe to handle, non-cor- 
rosive to pipes and not harmful to septic 
tank or cesspool or necessary bacteria 
within, the company says. One quart is 
used for each 500 gallons capacity and 
is applied by pouring into toilet bowl 
and flushing, 


Approximately 7/16 inches high, 
gold, inlaid with bright red 
enamel background to “NACE” 
and deep blue enamel back- 
ground to words “CORROSION 


CONTROL.” Ruby center. 
& 


For Association Members Only 


$10 


Address Orders to 
A. B. Campbell, Executive Secretary 


NATIONAL ASSOCIATION OF 
CORROSION ENGINEERS 


1061 M & M Bldg., Houston 2, Texas 


A Polyethylene based self-bonding tape 
for protecting conduit joints against 
corrosive fumes is produced by Bishop 
Manufacturing Corp., Cedar Grove, N. J. 
Known as Bi-Seal Type 2 2, tape is said 
to be unaffected by acids, alkalies, 
fumes, gases, steam or other causes of 
corrosion, conforms to irregular shapes 
and may be applied to any type coupling 
or connector. 
* 


A Rigid Polyvinylchloride designated 

Haveg 1810 is described in the six-page 

Technical Bulletin No, 3 published by 

Haveg Corp., a subsidiary of Conti- 

nental-Diamond Fibre Co., Newark, Del. 
s 


Stainless Tube and piping of interme- 
diate alloy said to have greater resist- 
ance to stress corrosion cracking than 
18-8 austenitic grades and to general 
crossion than 12 and 18 percent chrome 
irons are manufactured by Alloy Tube 
Division of The Carpenter Steel Co., 
Union, N. J. Alloy known as Carpenter 
7Mo is ideal for tubing and pipe appli- 
cations subjected to chlorides, halogen 
ions, certain caustic solutions and acid 
conditions associated with food process- 
ing and for equipment for chemical 
processing, pulp manufacturing, petro- 
leum refining and heat exchangers han- 
dling brackish water, the company says. 
e 


National Graphite Combustion Cham- 
bers and Karbate Impervious Graphite 
Burner Nozzles for production of hy- 
drogen chloride are described in a seven- 
page catalog section available from Na- 
tional Carbon Co., a division of Union 
Carbide and Carbon Corp., 30 E, 42nd 
New York 17. Section contains de- 
scription of combustion chambers and 
burner nozzles with features on ability 
to burn wet gases, corrosion and thermal 
shock resistance, design characteristics 
and initial cost. Accessories recom- 
mended for burning various gases, in- 
stallation and operating procedure are 
discussed. Information is supplemented 
by dimensioned drawings of chambers 
and nozzles. Designated Catalog Section 
S-7530, copies are available from the 
company. 
e 
Midwestern Engine and Equipment Co., 
Inc., Tulsa, henceforth will sell anti- 
corrosion products and pipe line sup- 
plies under the name Midwestern Pipe 
Line Products Co. 
s 


Treatment of Sewage Plant Effluent for 
Water Reuse In Process and Boiler 
Feed is subject of Technical Reprint 
T-129 available from Graver Water Con- 
ditioning Co. a division of Graver Tank 
& Manufacturing Co., Inc., 216 W. 14th 
St., New York 11. Reprint provides in 
formation on current developments and 
design factors in use of sew age effluent 
and discusses typical plant layouts, cost 
factors, applications and equipment. A 
bibliography is included, 
es 


Zinc Rich Coating said to resist humid- 
ity, weathering and submerged condi- 
tions is manufactured by The Sealube 
Co., Wakefield, Mass. Product can be 
brushed or sprayed on wire brushed 


ferrous metal and lays down 93 to 95 
percent pure metallic zinc to eliminate 
further corrosion, the company says, 
Manufacturer recommends coating for 
use on air conditioning central stations, 
interior and exterior of hot and cold 
water tanks, louvres, duct work, harbor 
installations and general maintenance. 
The Livingstone Coating Corp., 709 W. 
Third St., Charlotte, N. C. has been 
appointed southeastern distributor for 
Sealube products, 


AB Hoganasarbeten of Stoc! 
Sw eden, contractors for acid an 
proof constructions and sound 
tioning installations will handle 

Sweden and Finland sales and 
tion of products manufactured b 
Mastic Corp., 1141 Oliver Bldg 
burgh 22. 

e 


Plicoflex No. 330, a laminated po yvinyl- 
chloride and rubber tape said ‘0 have 
high physical and dielectric st: engths, 
exceptional stability and aging ualities, 
resistance to acids, alkalies aid_ soil 
stress and low moisture absor; tion is 
produced by Plicoflex, Inc., ‘566 E. 
Slauson Ave., Los Angeles 11. M anufae- 
turer recommends product for use with 
butyl rubber coal tar base, buty! rubber 
coal tar resin asphalt or special Neo- 
prene compound base resistant to action 
of crude oil and petroleum solvents. 
Tape provides bond to irregular pipe 
surfaces as well as moisture-proof seal 
at helix or spiral whether applicd with 
or without adhesives, the company says. 
& 


holm, 
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condi- 
\ orway, 
pplica- 
Insul- 
Pitts- 


Reilly Chemical Index containing infor- 
mation on over 100 organic conipounds 
including acetylenic alcohols, fused ring 
heterocyclics, hydrocarbons, phenol and 
substituted phenols and pyridine and 
pyridine derivatives has been published 
by Reilly Tar & Chemical Corp., 1615 
Merchants Bank Bldg., Indianapolis 4. 
Copies of 8-page index are available 
from the company or nearest Reilly 
office. 
e 
Amercoat No. 87, a vinyl mastic protec- 
tive coating said to have non volatile 
content in excess of 55 percent is pro- 
duced by Amercoat Corp., 4809 Fire- 
stone Blvd., South Gate, Cal. Manufac- 
turer claims coating resists most mineral 
acids and solvents, is unaffected by 
strong alkalies such as sodium hydrox- 
ide up to 50 percent, unharmed by nearly 
all salt solutions and has excellent water 
resistance, Double pass spray coat pro- 
duces film approximately 10 mils thick 
at coverage of 50 square feet per gallon 
which does not flow away froin edges 
and sharp corners, the company says 
Coating must be applied over Amercoat 
No. 86 Primer and not directly i. meta! 
@ 


Permapass Stainless Steel Cleaner ané 
Passivator for use as final trea‘:ment © 
remove iron contamination is inufac- 
tured by Concor Chemical Co. P. 0 
Box 846, Hoboken, N. J. ied by 
brush, liquid cleaner is said to remov' 
acid stains, light weld burns, :\st and 
free iron and cleans, degreases nd pas 
sivates stainless steel surfaces in ome 


(Continued on Page 84) 
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GENERAL NEWS OF CORROSION INTEREST 


NEW AT C. 


IMPRESSED 
CURRENT 


ie aes 60" 
POLYETHYLENE maar 


“TDI 
es 


"STEEL _WASHER 
BRASS BUSHING 
STEEL WASHER / (SEALING COMPOUND 


DURIRON GROUND ANODES STRINGING ANODES 


for water tank use 


*STANDARD ANODE SIZES 


~~ | Effective Area | Approximate | 
Size | Square Feet | Wt., Lbs. Remarks 


1” dia. x 60” with cast-in inserts, Everdur | 1.4 13.6 | Fresh water application. Stringable end-to- 
stud and washer. Packed 6 anodes/box. | | | end with Everdur studs. 





” dia. x 60” with standard lead. wire of 5’ | ° | 13.6 | Fresh water application. Driven connection 
No. 8 cable, 4/box. | | for individual use. 

14" dia. x 60” with "standard lead wire. Ground bed or severe fresh water ‘application. 
anodes/box. Driven connection. 





dia. x 60” with standard lead wire. s R | Sea water or severe ground bed application. 
anodes/box. | Driven connection. 





dia. x 60” "with standard lead wire. 2 | ‘ 115.0 | Sea water application. ‘Driven connection. 
|__anodes/box. 


* Available for “immediate “shipment “from 0 “our ~ Houston "stock. ~ Factory “shipment “from the Duriron Company “Plant, 
Dayton, Ohio. Any type or length ad wires other than standard length are available. Type B anode is avail- 
able with cast-in insert at base. 





OFFICES LOCATED IN 


FIRST LINE eB HOUSTON 
MATERIALS INCLUDE: ¢qi a ge P. O. Box 6387 
Duriron Anodes (4601 Stanford Street) 


i Houston 6, Texas 
American Zinc Anodes 4 
crs Graphite Anodes Phone JA 5171 
ood-All Rectifiers 
Scotchrap Tape Coatings TULSA 
Betzel Tapesters 


a : @ 314 Thompson Building 
Maloney Insulating Materials Tulsa, Okla 
Erico Cadweld Welding Materials ’ ° 
Fisher M-Scope Pipe and Cable Locators Phone 2-9857 


Detectron Pipe Locators 
ene iahiauist Pipe Locators NEW ORLEANS 
raphite Anode Backfills ea8 
Homco and Borede and Page Backfills 1147 Annunciation St. 
Agra and CPS Meters Phone CA-7316 
Associated Research Resistivity Meters 


. Rubicon Potentiometers Se rvic New Branch Office in 
earson Holiday Detectors 
Holloway Shunts CORPUS CHRISTI 


Rome Direct-Burial Cable 1522 So. Staples 
Ditch-Witch Trenchers Phone 3-7264 


: DENVER 
Everything in the cathodic protection field . . . (Golden) P. O. Box 291 


from an insulating washer to a turnkey contract installation. Phone 641 


ee. 
(earache ene Rat ser ene ee tt 
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application at room temperature. In 
processing industries product can be 
applied to large equipment performing 


SOLVE 
CORROSION 
PROBLEME 


If corrosion problems are 
making your maintenance 
costs soar... call 

James Bute Company for 
competent technical advice. 
Bute’s specializes in all 
types of organic coatings. 


Tue Dee th 


711 WILLIAM FA-9371 


Stop Corrosion 


-=-Use “CORECO” 
Cathodic Protection 


@ Your best answer to the profit-eating 
problem of corrosion can be cathodic protec- 
tion installed by Corrosion Rectifying Com- with “CORECO” 


pany—‘“CORECO.” Recognized 


critical applications or to protect installa- 
tions in corrosive atmospheres, the com- 
pany says. A two-page technical bulletin 
on the cleaner is available from the 
company. 

6 
H-H Electro-Zinc Plated Domestic 
Evaporators with Du Pont-developed 
finish said to have excellent protective 
qualities against corrosion and abrasion 
are produced by the North Chicago 
Division of Houdaille-Hershey Corp., 
1500 Fisher Bldg., Detroit 2. Evapora- 
tor’s plating operation provides durable 
and ductile basic metal protection, its 
lighter weight contributes to increased 
operating efficiency through faster de- 
frosting and response to load changes 
and integral headers are full size for 
peak efficiency under changing loads the 
company says. 

2 
Establishment of a national Aluminum 
Department to afford aluminum casting 
alloy consumers advantage of maximum 
service from major supplier is an- 
nounced by the Federated Metals Divi- 
sion of American Smelting and Refining 
Co., New York. 

@ 
A Continuous Hot-Dip aluminum coat- 
ing process for iron and steel wire based 
on fluxing action of complex salt com- 
pounds applied to wire surface from a 
hot aqueous solution has been developed 
by Page Steel and Wire Division, 
American Chain & Cable Co. Inc., 929 
Connecticut Ave., Bridgeport 2, Conn. 

® 
Model E-4 Detector featuring direct 
current, high potential output, bell sig- 
nal alarm and variable adjustment and 
said to be adaptable to large and small 
pipe is manufactured by Tinker & Rasor, 
San Gabriel, Cal. Unit is adjustable 
from 2500 to 20,000 volts DC and adapt- 
able to full and half circle electrodes, the 
company says. 

2 
Pipe Line pigs of spring brush type to 
supplement chemical solvent action and 
said to be especially useful in removing 
soft or medium-hard scales are used by 
Dowell Inc. a subsidiary of The Dow 


Cut corrosion costs 


industry- 


wide for its outstanding system, “CORECO” 


cathodically protects against damaging cor- 
rosion of pipe lines, flow lines, well casings, 
marine installations. You can save on main- 
tenance costs. Just specify “CORECO” for 


the best cathodic protection. 


Corrosion Rectifying Com- 
pany provides complete 
cathodic protection . . . cor- 
rosion surveys ... soil re- 
sistance tests . . . design 


TECHNICAL ARTICLE REPRINTS AVAILABLE and installation of rectifier 


[] “How to 
“How to 
“Economics of Cathodic Protection” 


Combat External Casing Corrosion” 
Design Cathodic Protection Systems” full 


and anode systems ...a 
line of materials for 
cathodic protection. 


Check the titles wanted, clip this advertisement, and mail with your name and address to: 


CORROSION RECTIFYING COMPANY 


1506 Zora Street 


Houston, Texas 


Phone VA-7522 


Vol. 11 


Chemical Co, Pig consists of pipe length 
fitted with flexible rubber cups and ste¢| 
brushes mounted on _ tempered Steel 
springs which help to remove scale as 
pig is pushed through line by pumping 
solvents behind it. Small amount 4 
solvent is jeted through nose of pig 
prevent loosened scale from piling up iy 
line and stopping tool. High-pressure jet 
mole and fill-and-soak procedure ar 
also used by Dowell to remove scale 
deposits. Mole is used to jet solvents 
on extremely hard scales that cannot be 
removed by pig. On straight chemical 
cleaning job line is filled with solvents 
and allowed to soak until deposits are 
dissolved, Solvents are drained and line 
flushed with water. 
® 

Blaw-Knox Co., Farmers Bank Bldg. 
Pittsburgh announces integration of its 
Process Equipment Department, for. 
merly at Pittsburgh into its Bufloyak 
Equipment Division at Buffalo, N, Y, 


Bernard Chemical Co., 2405 W. 4th St 
Los Angeles 57, produces Bir-Flame 
Vapor Barrier, a corrosion inhibitor 
which it says prevents infiltration of mi- 
croscopic moisture vapors to protect 
steel against corrosion and_ corrosion 
creep. When applied over Par-Flam 
101, a fire-resistant coating; product 
shows moisture vapor transmission rat 
of only 0.027 grams of water vapor per 
square meter per 24 hours, the company 
claims. 
e 
An Iron-Base alloy aluminum: steel is 
described in a report released by the De- 
partment of Commerce’s Office of Tech- 
nical Services. Compound contains 15 t 
16 percent aluminum and approximatel; 
3 percent molybdenum and can be fabri- 
cated into thin, flexible, cold-rolled 
sheets, the department said. It revealed 
that experiments show material's stress- 
rupture life could be made around Il) 
times that of basic binary alloy at 1200 F 
® 
A Sheet-Aluminum slidegate for flume: 
reenforced with extruded aluminu 
angles and said to be corrosion-resistant 
in normal flow is produced by Rodne 
Hunt Machine Co., Orange, Mass 
Manufacturer recommends gate wher 
odd channel sizes are present in des 
full channel flow is desirable and closur 
can be made under balanced conditions 
Unit is controlled by manually operat 
bench-stand hoist with control sten 
8 
Corning 41 Grease, a silicone flu 
carbon black mixture is described in‘ 
6-page brochure available fron Down 
Corning Corp. Midland, Mich. Bro- 
chure includes performance data 
form of illustrated case histories dealin’ 
with actual savings in relubricatio! 
schedules, replacement and maintenance 
costs. Applications discussed inclu 
oven conveyor bearings, dolly whee! 
injection valves, permanent casting m& 
chines, extruder hold-down holts 4! 
turbine governors. Specifications 4 
typical properties are also gi\ 
® 
Industrial Controls, Inc., 4202 ° 
St., Tulsa has been appointed 
distributor for products manuiitactul 
by Research & Control In«<trumen 
Division of North American Piiilips ‘ 
Inc., 750 S. Fulton Ave., Mt. Verno! 
NX. 
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1-103 and CI-104 corrosion inhibitors, 
said to be effective on ferrous and non- 
ferrous metals are manufactured by 
John B. Moore Corp., P. O. Box No. 3, 
Nutley 10, N. J. CI-103 is film former 
which dries tack-free in three to four 
minutes and may be removed by simple 
aromatic petroleum solvent wash 
whereas CI-104 is not coating or film 
former but leaves durable deposit of 
mono-molecular dimension as moisture 
barrier on surfaces treated, the com- 
pany says. Inhibitors were developed by 
Princeton Paint Laboratories. 

@ 
Poly-Cell, a resinous liquid sprayed like 
paint and said to immediately foam to 
% times original thickness is produced 
by Insul-Mastic Corp. of America, 1141 
Oliver Bldg. Pittsburgh 22. Manufac- 
turer iims product eliminates fitting 
and fastening tasks, will adhere to any 
clean, dry surface and to moist surfaces, 
will not support combustion and is one 
piece insulation with no joints to expand 
or contract. K factor is 24 per inch of 
thickness weighing slightly more than 
two pounds per cubic foot. High tem- 
perature is 225 degrees and lowest tem- 
perature at which product has been 
tested is —40 degrees, the company 
says. |’roduct consists of two liquids 
blende: in exact proportions and heated 
to specified temperature with heat re- 
tained until liquids reach gun. Spraying 
equipment (except conventional gun) is 
special type designed by the company. 
Company’s present plans are to use 
own crews to apply Poly-Cell. 

e 
Carpenter 7Mo, an alloy said to have 
resistance to general corrosion and 
stress corrosion cracking is described 
by analysis, physical characteristics and 
mechanical properties in a four-page 
product bulletin available from Alloy 
Tube Division of The Carpenter Steel 
Co, Union, N. J. Pamphlet outlines 
steel’s uses as well as its corrosion and 
oxidation resistance and provides in- 
structions such as machining, welding, 
annealing, hardening and drawing. Com- 
plete size range of tubing and pipe 
available are listed. 


* 

Hydrocide Colorcoat, an oil-base prod- 
uct using silicon compounds is produced 
by Building Products Division of L. 
Sonneborn Sons, Inc, Manufacturer 
recommends protective finish for use on 
brick, masonry, cement block, cast 
stone or asbestos shingles and claims it 
provides even-textured coating on any 
masonry, plaster, plasterboard or prop- 
erly primed surface and bonds firmly to 
metal. Finish can be brushed on with 
stiff nylon or fibre brush or with con- 
ventional whitewash or acid brush and 
Spraying equipment may be used. Other 
advantages are application in stages 
Without causing lap marks, ability to 
Withstand extreme temperature changes 
Without cracking or peeling and elimina- 
tion of wetting wall before and wet- 
curing atter application, the company 
Says, 

: e 

Vibroground portable field instruments 
or measurement of ground resistance 
and soil and earth resistivity are de- 
scribe in Revised Bulletin 1-2 available 
irom Associated Research, Inc., 3750 W. 


(Continued on Page 86) 
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You can save 


on og 
per well 
per year 


with Corexit 


Every time you have a sucker rod or tubing 
failure you lose money; in replacements, in lost 
pumping hours, in production man-hours. 


You can save much of this loss with COR- 
EXIT, the corrosion inhibitor for sour-crude, gas- 
condensate, and other oil wells. 


Daily use of COREXIT can save you 
up to $1100.00 per well per year! 


Protect your sucker rods and tubing from cor- 
rosion and hydrogen embrittlement with COREXIT. 


Call the nearest Humble wholesale agent (in Texas) 
for on-the-lease delivery. 


(HUMBLE ) HUMBLE OIL & REFINING COMPANY 


\} 


For complete details on COREXIT, write 
Sales Technical Service Div. 

Humble Oil & Refining Co. 

P. 0. Box 2180—Houston, Texas 
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3elmont Ave., Chicago 18. Application 
in checking resistance to ground of 
grounding rods, grids and _ structures; 
measurement of soil resistivity in con- 
junction with corrosion control and 
cathodic protection studies and earth re- 
sistivity measurements for geophysical 
prospecting are covered in the eight- 
page bulletin which also includes in- 
structions and schematic diagrams 
illustrating proper field application. 
& 


Michigan Pipe Co, announces relocation 
of its Bay City operations in its new 
plant in Gagetown, Mich, Firm manu- 
factures wood-lined steel pipe, thermo- 
plastic lined pipe and wood stave pipe 
under trademark MPC. 

& 


Chemi-Drain Channel Pipe, a vitrified 
clay product for handling and disposal 
of corrosive industrial wastes is de- 
scribed in a four-page illustrated circu- 
lar available from The Logan Clay 
Products Co., Logan, Ohio. 

* 


Cooling Tower units said to save more 
than 95 percent of water used in indus- 
trial plants for cooling compressor 
jackets and inter- and after-coolers are 
described in 16-page catalog (WT & 
CT-583) available from Halstead & 
Mitchell, Bessemer Bldg., Pittsburgh. 
Operating characteristics, specifications, 
selection and installation of 20 commer- 
cial cooling towers ranging in capacity 
from five through 60 tons with tables, 
drawings and graphs are included. In- 
formation also provides cooling tower 
nominal table for 78 and 75 degree wet 
bulb temperatures, outlet water tem- 
perature plotted against wet bulb tem- 
perature, tower capacity plotted against 
wet bulb temperature, layout for year- 
round operation and inside use and 
other data, 


Met-L-Flex, an all-metal, plate-type 
shock mount said to withstand dynamic 
loads as great as 50 “G” and static 
loads greater than 100 “G” is manufac- 
tured by Robinson Aviation, Inc., Teter- 
boro, N. J. The load is carried entirely 
by knitted stainless steel wire mesh 
cushions. Manufacturer claims protec- 
tion is unimpaired regardless of ex- 
posure to temperature extremes, oil 
grease, water, dirt or solvents and per- 
formance will not change because 
cushions do not age, wear out or pack 
down. 
« 

Ampco-Trode 46, a nickel-aluminum 
bronze alloy available as covered elec- 
trodes for metal-arc and 36-inch bare 
filler rods for carbon-arc welding of 
castings of similar nature are described 
in Bulletin 54L-148 available from 
Ampco Metal, Inc., 1745 S. 38th St. 
Milwaukee 46. Three-page bulletin in- 
cludes information such as product 
identification, chemical composition, me- 
chanical properties, current recommen- 
dations with various processes and 
welding procedure, 


° 
Controlled-Capacity proportioning 
pumps known as Phila-Feeder are man- 
ufactured by Philadelphia Pump and 
Machinery Co., a subsidiary of Ameri- 
can Meter Co., 1513 Race St., Philadel- 
phia. Manufacturer claims product is 
designed for all general water treating 
requirements and emphasizes simplicity, 
durability, dependability and ease of 
maintenance. Features include packing 
gland with external no spring adjust- 
ment for positive packing compression, 
steel cross head running in precision 
machined bronze guide, forged or stain- 
less steel liquid end, ground and polished 
stainless steel piston, hardened and 
ground stainless steel valve balls, 
springloaded for instant response, hard- 
ened connecting rod _ bearings and 
ground pins running in grease-lubri- 
cated needle bearings and one-piece 
heavy channel steel base plate, the com- 
pany says. Catalog LP-1254 describing 
pumps is available from company. 


INTERNATIONAL 


=> MARINE PAINTS 
' FOR ALL TYPES OF 


MARINE EQUIPMENT 


Known and used throughout the world. 
Consult us on your painting problem. 
Literature sent upon request. 


International Paint Company, Inc. 


S. linden Ave., 
S. San Francisco, Cal. 


21 West St., 
= New York 6, N. Y. 


STOCKING 


AGENTS 


1145 Annunciation St., 
New Orleans, La. = 


IN ALL PORTS 
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Scotch Brand pressure sensitive tapes 
are described in a 56-page manual ayail- 
able from Minnesota Mining and Many. 
facturing Co., 900 Fauquier St., St. Pay 
6. Manual contains 331 illustrations 
showing how 47 tapes can be used jn 
metalworking industry. It is divided 
into sections covering tapes uses for 
machining and finishing, electroplating, 
stamping and fabricating, welding, 
product assembly, painting, product pro. 
motion, packaging and shipping, plant 
maintenance and various miscellaneous 
operations. Also special sections are de- 
voted to office uses, engineering and de- 
velopment services and properties of 
tapes. 

e 
A Rust Inhibitive protective coating jn 
spray bomb form called Totrust Instant 
Dry Metal Coat is manufactured hy The 
Wilbur & Williams Co., 130 Lincoin St. 
Boston 35. One coat penetrates and 
stops rust and dries in less than five 
minutes to durable, ready-for-use coat- 
ing, the company says. It may be used 
on rusted or damp metal sur‘aces, 
painted or unpainted, indoors or out in- 
cluding aluminum and galvanized metal, 
the company claims. 

o 
Non-metallic, dustless Mono-Kle« 
eral shot for blast cleaning ave 
scribed in a four-page technical bulletin 
available from Baldwin-Hill Cc., 500 
Breunig Ave., Trenton 2. 

a 
Unichrome Plastisol Compoun:' 4129, 
said to offer economical and attractive 
protective coating against abrasion and 
corrosion due to humidity, moisture and 
foodstuffs is manufactured by Organic 
Coating Division of United Chromium, 
Inc., 100 E. 42nd St., New York 17. 
Thixotropic properties of the cold-dip 
compound make possible approximately 
50 percent less material deposit and in- 
creased application speeds with opti- 
mum film unity than can be obtained 
with other plastisols, the company says. 
Manufacturer claims coating is cured by 
baking at 350 to 365 F for 20 to 30 
minutes. 

s 
Two Thread and antiseize compounds 
with sealants and lubricants composed 
of flake copper powder, lead and zinc 
dust and graphite powder are produced 
by Metachem Laboratories, Inc., Ham- 
mond, Ind. API High Pressure Thread 
Compound containing approximately 15 
percent silicone fluid in vehicle is de- 
signed for pressure work up to 10,000 
psi on extremely critical points wheré 
unusual metal adhesion or moisture 
penetration properties are required, the 
company says. Plastimet, a general pur- 
pose compound without silicones m 
vehicle forms metallic coating on line 
and sheave to protect these from weat 
and corrosion, the company claims. This 
product also eliminates use of yaskets 
on reasonably flat surfaces and can be 
used on all types of pipe line connec- 
tions, including air, gas, water, steam, 
hydrocarbon chloride or other clemuca! 
lines, the company said. 

e . 
Wemco Metal Pump for trans'erring 
molten metal or salts is produced by 
Wire Equipment Manufacturi'g Co, 
Inc., 1168 S, Olden Ave., Trenion 10 
Maximum rated capacity of pimp ™ 
zinc is 360,000 pounds per hour ane 
manufacturer recommends temperature 
limitations on pure zinc to 860 |, lead 
(Metal type, etc.) to 1700 F, pure alt 


(Continued on Page 88) 
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They're using Poluken Protective Coating 
to speed pipe protection 50% 


Pre-formed Polyken Protective Tape Coatings help the Arkansas-Louvisiana 
Gas Company complete new lines in 50% less time. 


A Polyken Protective Coating is 
ready to wrap on the pipes just as 
it comes from the roll. 

The coating is made in the fac- 
tory, not in the field. That saves 
time, of course—but, more impor- 
tant, it also means better protection 
for the pipes. Polyken Tapes are 
pre-formed from controlled mate- 





olyken— 


STRENGTH 


| CONTROLLED 


PROTECTIVE COATINGS 


Polyken Products Department of The Kendall Company 


rials under controlled conditions. 
Polyethylene film, one of the most 
effective anti-corrosion barriers, is 
bonded to an extra-heavy adhesive 
mass, a good anti-corrosion barrier 
in itself. This double protection for 
pipes comes to you as a single wrap 
all ready to apply. There’s no mix- 
ing, no heating. No liquids, solvents 


Name 


City 


eCoeeeceeeeeeeeeseeeeeeeereee 


Company____ 


Street Address 


eeceereeeeeeereeeeeeeeeeseeeeeeeeeeeeeeeeeeeee 


or thinners. Polyken Tape Coating 
goes on as a uniform coating... at 
20 to 30 feet a minute. 

This pre-formed protection speeds 
pipe coverage 50% for the Arkansas- 
Louisiana Gas Company. They 
know too that Polyken increases the 
life of the pipe... they’ve been 
using it since 1948. 

Mail the coupon for complete in- 
formation. 


Polyken, Dept. C-E 

Department of The Kendall Company 

222 West Adams St., Chicago 6, Illinois 

Please send me samples and further informa- 
tion on POLYKEN PROTECTIVE TAPE 
COATINGS. 
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minum to 1450 F and salts (all non- 
alloying materials) to 1700 F. When 
used to drain pan or kettle at first sign 
of developing leak, product enables im- 
mediate shut-down of burners and strips 
pan before metal solidifies, the company 
claims. Pump is powered by 3 hp air 
motor consuming 90 cfm at 80-90 psi at 
full capacity and regulated by control- 
ling air input to motor. 
e 
a prefabricated Krene 


Protektinsul, 
thermal 


plastic cover, said to protect I 
insulation on pipe and ducts against 
weather, abrasion, moisture and most 
chemicals and to withstand corrosive 
atmospheres and electrolytic corrosion 
is manufactured by Miracle Adhesives 
Corp., 214 E. 53rd St. New York 22. 
Cover is wrapped around insulated pipe 
and closed by pulling plastic slide fas- 
tener which locks pre-formed edges to- 
gether, holds cover in place and com- 
pletes seal around pipe. End joints or 
fittings in line are wrapped with Krene 
plastic tape. Coating based on Bakelite 
vinyl resin is brushed on to seal fitting 
cover, Manufacturer recommends use of 
product on insulated pipe indoors and 
outdoors, underground in steam-distri- 
bution system of conduits or on 
low-pressure building heat supply lines. 
« 
A Fluorothene (generic name for poly- 
mers of monochlorotrifluoroethlyene) 
said to resist heat up to 390 F and 
virtually all acids, alkalies and solvents 
including aqua regis, strong caustics 
and vigorous oxidizing materials such 
as nitric acid is produced by Bakelite 
Co., a Division of Union Carbide and 
Carbon Corp., 30 E. 42nd St., New York 
17. Manufacturer claims product be- 
haves principally like rigid thermo- 
plastic with tensile strength of these 
plastics but has compressive strength of 
52.000 to 80,000 psi (annealed) making 
it useful for tower packings, valve sets 
and for diaphragms and impellers on 
pumps. Because of low dielectric con- 
stant and high dielectric strength prod- 
uct is used to mold electrical parts such 
as insulators, conductivity cell compo- 
nents, rectifiers and switch bodies, the 
company says. It can be punched and 
drilled and otherwise machined to close 
tolerances which make it useful for 
intricate molded items, the company 
states. 
€ 

Man-Made crystalline zeolites for use 
as selective adsorbents are produced by 
Linde Air Products Co., a Division of 
Union Carbide and Carbon Corp., 30 E. 
42nd St., New York 17. Manufacturer 
claims adsorbents, called molecular 
sieves, can separate mixtures of gases 
or liquids on basis of difference in mole- 
cular size where heretofore difference 
in boiling point has been primary factor 
in selective adsorbents and show marked 
affinity for polar and unsaturated mole- 
cules adsorbing these in preference to 
non-polar molecules of same size, Sepa- 
ration by distillation of two materials 
with approximately identical boiling 
points is possible if one is small enough 
to pass through pores of one of the 
molecular sieves and simultaneous ad- 
sorption of other impurities along with 
water is possible, the company says. It 
revealed that sieves can be regenerated 
readily by combination of heating and 


purging and that they will adsorb water 
at temperatures as high as 212 F. 

° 
Flip Seal UL-approved electrical con- 
nectors produced by Rodale Manufac- 
turing Co., Inc., Emmaus, Pa., are said 
to seal out moisture, dirt, dust, metal 
particles and other conditions which 
tend to interrupt flow of current. Con- 
nector components are molded of phe- 
nolic plastic and encased in rubber or 
neoprene housing, Flexible rubber lip 
incorporated over female component of 
connector flips over male component to 
insure positive sealing and locking type 
action and cable entrances fit snugly 
around wire because both ends of con- 
nector are provided with sealing action, 
the company says. Submerging product 
in tank of brine for one week and 
shooting current through it produced no 
ill effects or impairment of effectiveness, 
the company revealed. 

& 
Shurclose Caps and Plugs, rubber and 
plastic protective closures for threaded 
parts, pipe and tubing ends are pro- 
duced by Ray A. Sharer and Co., 3000 
E. Grand Blvd., Detroit 2. Manufacturer 
recommends product for use to protect 
threaded openings and connections 
against possible damage, prevent mois- 
ture or dust penetration, seal in gases 
and liquids and mask pipe or tube ends 
from paint spray and preservative fin- 
ishes. Rubber closures are made of 
high-grade, sulfur-free, black rubber or, 
if required, of neoprene, hycar or natu- 
ral rubber. Plastic closures are molded 
vinyl or polyethylene which are im- 
pervious to practically all commercial 
gases and fluids and do not chip, shred 
or break under severe usage, the com- 
pany says. 

% 
Granodraw zinc phosphate coatings said 
to increase corrosion-resistance during 
storage, improve finish, increase amount 
of possible reduction and _ production, 
lower percentage of rejected work and 
make possible less “down time” of me- 
chines is produced by American Chemi- 
cal Paint Co., Ambler, Pa. A 300 to 400 
percent increase in tool life by use of 
product over other methods of lubrica- 
tion such as lime, borax or sull coat is 
claimed by the manufacturer. Product 
has proved effective in preventing gall- 
ing and scratching and resists metal- 
pickup, the company says. 

6 
An Industrial Pycnometer machined 
from solid acrylic plastic and designed 
for industrial operations to check weight 
per gallon or specific gravity of viscous 
material and corrosive liquids is pro- 
duced by Gardner Laboratory, Inc., 
Jethesda, Md., using Plexiglas, an 
acrylic plastic, made by Rohm & Haas 
Co., Washington Square, Philadelphia 
a: Tare weight, is also machined from 
Plexiglas with close side clearance per- 
mitting it to settle slowly to bottom of 
cup. When used cup is filled just over 
fill-line engraved inside lip and _ fitted 
cover placed on top to squeeze liquid 
out through hole in center. After excess 
is removed, cup is placed on balance 
and its weight counterbalanced with 
tare. Contents are weighed to nearest 
0.1 gram and weight in grams, divided 
by 10, gives weight per gallon in 
pounds. 

& 
Sintered Bronze filters, said to be vir- 
tually unaffected by temperature ex- 
tremes and corrosive liquids and gases 
are described in a 16-page catalog avail- 
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able from Permanent Filter Corp,, 1899 
W. Washington Blvd., Los Angeles 7 
Galvomag, a magnesium anode materia] 
said to supply 20 to 30 percent more 
current than other conventional mag. 
nesium anode alloys is produced by The 
Dow Chemical Co., Midland, Mich, 
Product’s advantages ‘include fewer j in- 
stallations thus reducing total protection 
costs and high potential gives protection 
in the higher resistivity soils, the com. 
pany says. 

6 
CI-88, a black, anti-rust paint said to 
afford low cost protection of exterior 
work is manufactured by Chem Indus. 
trial Co., Brooklyn 9, Ohio, It incorpo- 
rates a bituminous base with special 
paint vehicle to produce heavily bodied 
coating which can be applied by brush, 
spray or dip on outside metal after 
minimum surface preparation, the com- 
pany says, Manufacturer recommends 
product for use on such items as build- 
ing trim, utility poles, tanks, pilings, 
machinery and stacks. 

© 
Hypro Engineering, Inc. has moved its 
offices to 700 39th Ave. N. E., Minnea- 
polis. 
Chemical Analyses of standard carbon, 
alloy and stainless steels used in ele- 
vated temperature and/or pressuie sery- 
ice tubing are covered in four-paze data 
folder TDC 177 available at no cost 
from general sales offices of ‘ubular 
Products Division of The Babcock § 
Wilcox Co., 161 E. 42nd St., New York 
City. Folder is cross-indexed to asso- 
ciate grade and ASTM specifications 
for individual tubing steels involved and 
lists ASTM tubing and pipe specifica- 
tions by number and title for ready 
reference. 

® 
Surfamax stainless steel filters wit! 
porous stainless steel elements are de- 
scribed in Bulletin 213 available fron 
Micro Metallic Corp., 30 S. Cliff Ave 
Glen Cove, New York. Information on 
choice of filter area, porosity of porous 
stainless steel filter elements, pressure 
ranges, pipeline fittings and _ element 
spacing is provided and recommenda- 
tions on filter use and indicated applica- 
tions are included. 


Type M and Type N_ valves, 
redesigned high silicon iron Y and 
Angle valves that include corrosion re- 
sistant Durion or Durichlor are covered 
in a two page Bulletin V/8 published by 
The Durion Co., Inc., Dayton. 
® 
Polyethylene seamless ducting, duct 
fillings, exhaust hoods, centrifugal fans, 
weather caps and other components for 
installing ventilating and exhaust sys 
tems are covered in an eight-page bro- 
chure available from the American Agile 
Corp., P. O. Box 168, Bedford, Ohio. 
e 

Engineering Properties and 
tions of Ni-Resist, a corrosion r 
nickel alloyed cast iron, is title 
64-page Bulletin A-71 available fr 
Customers Service 
national Nickel Co., 


a 
Durco 


Applica- 
sistant 
of the 
ym the 
Bureau, The Inter- 
Inc., New York 2 

300klet tabulates mechanical and phys 


cal properties offered by the eight types 
of Ni-Resist. Problem data sheets tof 
submitting heat, corrosion or controlled 
expansion problems to development and 
research staff are included as well as 
tables and charts and 96 figures 
(Continued on Page 90) 
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PROOF! 


It Costs Less to Apply Polyken Tape 
with Motor-Driven Equipment 


Note it takes only 5 men, including foreman, 
to apply Polyken Tape with the motor-driven 
equipment. This means a major saving in labor 
and installation cost compared to many other 
types of coating. Polyken tape coatings control 


| corrosion more efficiently and with less work. 


Engineering Service on Your 
| Tape Job With No Obligation 


Feel free to call us for complete information 
on the money-saving possibilities of applying 


Polyken tape to your pipe. 


Hand or Power Driven 


TAPESTERS 
for Sale or Rent 


ALLEN CATHODIC PROTECTION COMPANY 


2005 S. WAYSIDE Call Us for Any Type of 


LE CHASSE, LA. 
Building F CATHODIC PROTECTION ~ 
WEntworth 2651 ‘ sensi Forest 15081 
HOUSTON, TEXAS urvey or instaliatio 
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The Ruud-Alcoa Alloy automatic water 
heater, an aluminum tank, gas fired 
heater, is produced by Ruud Manufac- 
turing Co., Pittsburgh. Tanks do not 
introduce rust into water, make benefits 
of solid aluminum tank available at cost 
comparable to glass or enamel-lined 
tank and are designed for operation 
with all natural, mixed, manufactured 
and LP gases, the company says. 
@ 


F-4141, a water-dilutable treatment said 
to be easily applied to give maximum 
resistance to glass, porcelain and china 
is produced by Dow Corning Corp., 
Midland, Mich. Manufacturer claims 
material is instantly effective in concen- 
trations as low as 0.01 to 0.1 percent 
and can be applied by dipping, flooding 
or spraying with conventional equipment. 
Optimum properties are developed by 
air-drying at room temperatures for 24 
hours or by curing for 10 minutes at 
100 C, the company said. It claims that 
cured film is not affected by two hour 
exposure to live steam, perchorethylene 
or three percent sodium chloride and 
although water repellent treated sur- 
faces may be labeled with many resin- 
type inks and certain adhesives. 
® 

Dangers of Steam Contamination and 
how to prevent or correct them are out- 
lined in a six-page folder entitled Steam 
Purity, available from Hall Labora- 
tories, Inc., 323 Fourth Ave., Pittsburgh 
22. Various types of carryover are dis- 
cussed along with value of antifoams in 
stopping these. Actual examples are 
provided where impure steam resulted 
from leakage of soap, gravy and flavor- 
ing material into steam and condensate 
systems, 


PERSONALS 


Ross E. Schofield has been named dis- 


charge of the 
Seryllium 


trict representative in 
Houston sales office of the 
Corp., Reading, Pa. 

“ 
Robert M. Wilson, Jr., has been as- 


signed as a development engineer in 
the power field Development and Re- 
search Division of The International 
Nickel Co., Inc., 67 Wall St., New York 5. 
Lea P. Warner has been appointed 
assistant to the president and John R. 
Roberts as sales manager for (Quelcor, 
Inc., Chester, Pa. 

° 
The following changes and promotions 
are announced by the Atlas Mineral 
Products Co., Mertztown, Pa.: Joseph 
A. Snook, executive vice president; 
Eugene Kirkpatrick, general sales man- 
ager; George Gabriel, manager of manu- 
facturing; Gerald F. Gilbert, Jr., treas- 
urer and purchasing agent; George L. 
Wirtz, Jr., manager of product plan- 
ning and Kenneth T. Snyder, assistant 
sales manager. 

° 
Edward M. Welty has been named dis- 
trict manager of the Cleveland office of 
= H. M. Harper Co., Morton Grove, 
ll. 


F, W. Gartner, Jr., has been appointed 
partner to G. W. Gartner, Sr., of F. W. 
Gartner Co., 3805 Lamar Ave. Houston. 
He will act as manager of general op- 
erations for the company. 

oa 


Charles J. Gregg, 71, retired Appalachian 
district sales manager with Dresser 
Industries, Inc., Bradford, Pa., died re- 
cently at his home in Bradford. He had 
been with the companv 43 years prior 
to his retirement in 1948, 

e 
Rear Admiral Wilson D. Leggett, Jr., 
USN, chief of the Navy’s Bureau of 
Ships has been named vice president of 
engineering of American Locomotive 
Company. His appointment will become 
effective upon his retirement from the 
Navy on March 31, 

* 


George S. Forbes has been appointed 
field manager of national industrial sales 
for The Glidden Company. He _ will 
work with Thomas N. Armel, Glidden’s 
general manager of industrial sales in 
supervising all phases of Glidden’s in- 
dustrial coating business, industrial 
maintenance sales, and transportation 
business. 

@ 
Benjamin S. Mesick has joined the staff 
of Arthur D. Little, Inc.. 30 Memorial 
Dr., Cambridge, Mass. His chief re- 
sponsibilities will be to expand the com- 
pany’s activities in the titanium fabrica- 
tion field. 

® 
W. F. Munnikhuysen has been elected 
chairman of the board and Fred C. Foy 
named president and chief executive of- 
ficer of Koppers Co., Inc., Pittsburgh. 
R. R. Holmes was elected vice presi- 
dent and general manager of the com- 
pany’s Tar Products Division succeed- 
ing Mr. Foy. 

° 
Ray Cherry has joined the Houston of- 
fice engineering staff of Cathodic Pro- 
tection Service, 

a 
Paul M. Barnes has been named export 
sales supervisor of Acheson Colloids 
Co., Port Huron, Mich. 

oa 
O. Miiller-Habig has been appointed 
president of Centrico, Inc., Englewood, 
N; Ji. 

e 


T. H. Daugherty has retired as research 
director of Calgon, Inc., after 21 years 
of service. He will continue as consul- 
tant. Ralph N. Thompson has_ been 
named research manager for Calgon and 
Hall Laboratories, Inc., chemical sub- 
sidiaries of Hagan Corp., 323 Fourth 
Ave., Pittsburgh, 

a 
Kenneth A. DeLonge has been placed 
in charge of the Iron and Non-Ferrous 
Castings Section of the Development 
and Research Division of The Interna- 
tional Nickel Co., Inc., 67 Wall St., New 
York 5. 

e 
Kent R. Van Horn, director of research 
for Aluminum Company of America has 
been elected to an honorary life mem- 
bership in the Society for Nondestruc- 
tive testing. 

es 
Russell B. Barnett has been elected 
president of Peter A. Frasse and Co., 
Inc. Theodore W. Hager was named 
vice chairman of the board for the com- 
pany. 
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Dr. Vannevar Bush, president of the 
Carnegie Institution of Washington, was 
awarded an honorary membership jp 
The American Society of Mechanica] 
Engineers during ASME’s Founding 
Anniversary Meeting held at the Hotel 
Statler in New York City on February 
16. ; 

o 
T. J. Cox has been appointed assistant 
general manager of Wheeling Steel Cor. 
poration’s Ackermann Factory located 
in Wheeling, West Virginia. 

® 
The Bristol Co. Waterbury, Conn., has 
named John M. Maitland as manager of 
its Detroit District Office. 

e 
John H. Conroy has been named sales 
director for Shilstone Testing Labora- 
tory, 2301 W. Dallas Ave. Houston 19, 


® 
William A. Damerel has been 
vice president and Fred Schulma: 
sistant director of research of th 
cast Corp, 295 Madison Ave. New 
17, 


named 
as as- 
Mer- 
York 


@ 
Robertshaw-Fulton Controls Co. an- 
nounces retirement of Samuel R. Simp. 
son, assistant vice president of the com- 
pany. 

2 


John J. Hennessy has been ap; 

controller of R. M. Hollingshead 
® 

A. F. Anzlovar has been name vice 

president of the Mercast Manufacturing 

Corp. LaVerne, Cal., a subsidiary of the 

Mercast Corp. 295 Madison Ave., New 


York 17, 


inted 


Corp. 


® 
F. A, Gilbert has been named vice presi- 
dent and assistant division manager, J. 
F. Shea, vice president in charge of sales 
and W. J. Wetzel, controller of the 
3ecco Chemical Division, Food Machin- 
ery and Chemical Corp. Buffalo, N. Y. 
Retirement of chief metallurgist Edward 
B. Story is announced by A. M. Byers 
Co. Pittsburgh. He is retained in ca- 
pacity of consultant. E. P. Best is named 
to replace Mr, Byers as chief metallur- 
gist at the company’s Ambridge plant, 
Harry R. Rowland has been appointed 
general manager of sales and Edgar L. 
Fix manager of steel sales for the com- 
pany. 

8 
Les Spohr, formerly with General 
Chemical Division, Allied Chemical & 
Dye Corp., East St. Louis, has been ap- 
pointed St. Louis representative tor 
Prufcoat Laboratories, Inc., 50 F. 42nd 
St. New York 17. 

° 
George F. Sharrard has been appointed 
manager of the Technical Service Dr 
vision, R. M. Hollingshead Corp. 

% 
Rudolph A. Fenoglio has been named 
assistant plant manager of the May- 
wood, Indianapolis, multiple pla:t_ op- 
eration of Reilly Tar & Chemica! Corp. 

® 
Eugene Easterly has been ap rinted 
vice president of Distribution and FE, G 
Hickling as vice president of Operations 
of Linde Air Products Co., a J ivision 
of Union Carbide and Carbon (Corp. 

* 
A. M. Davis, former chief pro: uction 
engineer of A. V. Roe, Canada, L‘‘., has 
been named chief engineer-power plants 
of the power plants division, Ma: juardt 
Aircraft Co., Van Nuys, Cal. 
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GENERAL 


eS 


1.4 Bibliographies 


1,4, 3.1, 5.1 


Corro sion, A Bibliography of Unclas- 
Sified Report Literature. Ropert E. 
ALLEN, comp. Technical Information Serv- 


Corrosion Abstracts 


ice, Atomic Energy Commission, TID- 
3048, June, 1954, 55 pp. 

This annotated bibliography contains 214 
references citing corrosion data found 
in the unclassified reports held by the 
Technical Information Service, Oak 
Ridge, as of January 1, 1954, Author, 
subject, and report number indexes are 
included.—N SA. 7992 


1.4, 6.5, 3.1, 5.1 


Unclassified Bibliographies of Interest 
to the Atomic Energy Programme. P. E. 
PosTELL AND H. E. Voress. U. S. Atomic 
Energy Commission Publ., (TID-3043), 
1953, 56 pp. 

A compilation of 693 bibliographies 
Metal topics covered include the follow- 
ing: aluminum alloys; the metals barium, 
beryllium, cobalt, copper, hafnium, iron, 
lithium, lead, magnesium, manganese, 
molybdenum, niobium, rhodium, ruthenium, 
selenium, silicon, tantalum, thorium, tita- 
nium, tungsten, zinc, zirconium; borides; 
centrifugal casting; corrosion; creep; crys- 
tal plasticity; electrodeposition; electron 
microscopy; electroplating; fatigue; fur- 
naces; gallium alloys; heat transfer; metal 
hydrides; oxides; power metallurgy; pre- 
ferred orientation; refractories; rolling; 
thermal analysis and conductivity; ther- 
mometry; welding—MA. 7862 


1.7 Organized Studies of 
Corrosion 


1.7.1,3.21 

Identification of Corrosion Products 
According to Crystal Structure Under- 
way. C. E. Imuorr. Corrosion, 9, No. 7, 
209 (1953) July. 

A brief report on the work of the 
Technical Practices Committee on the 
identification of corrosion products. The 
committee proposes to collect and cor- 
relate data on corrosion products identi- 
fied according to crystal structure, and 
it will identify diffraction patterns by 
correspondence. A_ list of positively 
identified corrosion products is given.— 


ZDA. 8004 


2. TESTING 


2.3 Laboratory Methods and 
Tests 


2.3.6 

How to Use Micro-Interferometry as 
a New Chemical Engineering Tool. 
R. E. Succ. Chem. Eng., 61, No. 3, 216- 
217 (1954) March. 

The micro-interferometer (first devel- 
oped by Michelson, though first pub- 
lished description was by Linnik in 
1933) is especially suited to examination 
of surface finishes on metals and to 
other problems for micro-contour meas- 
urements. Thus the instrument permits 
of the detection of rough spots only 1 
millionth of an inch high in scratches 
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PHOTOPRINTS and/or 
MICROFILM COPIES 


of Technical Articles Abstracted in 


CORROSION ABSTRACTS 


May Be Obtained From 


ENGINEERING SOCIETIES LIBRARY, 
29 West 39th Street, New York 18, 
N. Y. 

CARNEGIE LIBRARY OF PITTSBURGH, 
4400 Forbes St., Pittsburgh 13, Pa. 


NEW YORK PUBLIC LIBRARY, New 
York City. 


U. S. DEPT. OF AGRICULTURE 
LIBRARY, Office of Librarian, Wash- 
ington, D. C. (Special forms must be 
secured). 


LIBRARY OF CONGRESS 
Washington, D. C. 


JOHN CRERAR LIBRARY 
86 East Randolph St., 
Chicago 1, Ill. 


Persons who wish to secure copies of 
articles when original sources are un- 
available, may apply directly to any of 
the above for copies. Full reference in- 
formation should accompany request. 
The National Association of Corrosion 
Engineers offers no warranty of any 
nature concerning these sources, and 
— the names for information 
only, 

NACE will NOT accept orders for 
photoprint or microfilm copies of ma- 
terial not published by the association. 


left in the finishing operation on a pol- 
ished metal surface. The present article 
is quite short and gives little detail— 
BNF. 7958 


2.3.6, 2.3.9 


The Application of Colour Microg- 
raphy by Forming Thin Epitaxic Films 
in Interference Colours for Studying Alu- 
minium, Iron and Copper. (In French). 
P. LAcOMBE AND M. Mourtarp. Metaur: 
Corrosion-Industries, 28, No. 340, 471-488 
(1953) December. 

General methods which develop col- 
ors on isotropic and anisotropic metals 
are discussed in the first part of the 
present report. The principles of color 
microscopy are described with special 
regard to the three main methods based 
on interference, polarization and etch- 
ing. In the second part the application 
of thin films on aluminum, copper and 
iron is shown. Color microscopy allows 
investigation of the metal structure. 
Changes in the metal by casting, cold 
hardening, recrystallization as shown by 
color microscopy are discussed and il- 
lustrated by a number of photographs. 
It is possible to make visible small con- 
centration differences in solid solutions 
or impure metals where the grain boun- 
drites and it is possible to study the 
daries are shown by difference in colors. 
Even smaller structural differences are 
made visible such as solidification den- 


65a 




































































nuclei forming role of the old crystal 
bounduries. The forming of fine epitaxic 
films on the metal presents an extremely 
sensitive control on the geometric or 
chemical condition of the metal surface. 


—ALL. 8041 





3. CHARACTERISTIC 
CORROSION PHENOMENA 





3.2 Forms 





3.2.2, 4.6.2, 6.2.4, 6.2.3 

Segregated Graphite in Steel J. J. 
KANTER. Crane Co. Eng. Labs. Paper be- 
fore API, Div. Refining, 18th Mid-Year 
Mtg., Session on Deterioration of Met- 
als, N. Y., May 11, 1953. Proc. Am. Pe- 
troleum Inst., 33, Sect. III-Refining, 
225-229 (1953). 

Piping structures of carbon and car- 
bon-molybdenum steels in steam service 
at high pressure and temperature are 
liable to develop segregated graphite at 
the heat-affected zones of welds. Segre- 
gation of graphite appears to be related 
to localization of plastic strain. Graphiti- 
zation leads to loss of ductility when 
the factors determining segregation are 
active. Inspection for graphitization de- 
terioration must evaluate the ductility 
loss rather than the mere presence of 
graphite; randomly distributed graphite 
is not necessarily hazardous. Suscepti- 
bility to graphitization is related to steel- 
making practice and the use of aluminum 
for deoxidation or killing is vitally in- 
volved. When graphite segregation must 
be avoided, chromium-molybdenum steels 
are used. Steels alloyed singly or in com- 
bination with elements such as molybde- 
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num, manganese, nickel, vanadium or 
titanium have been demonstrated to 
undergo graphitization—INCO. 7961 


3.2.2, 5.3.4 

Hydrogen Embrittlement of Steel 
During Electroplating. II. Zinc Electro- 
plating. U. Tracarpu. Iva (Stockholm), 
24. 53-71 (1953); Chem. Abs., 47, No. 17, 
8558 (1953) Sept. 10. 

Describes the deposition of zinc from 
various electrolytes on three spring steels 
that were very similar in composition 
and in mode of production but very dis- 
similar as regards hydrogen embrittle- 
ment. A detailed description is given of 
the pickling procedure, the composition 
of the electrolytes used and the meas- 
urements made.—ZDA, 7938 


3.2.2, 5.9.4, 6.2.5 

Nitriding of Austenitic Chromium- 
Nickel-Molybdenum Steel Tubes by 
Nitrogen in Internal Pressure tests at 
700°C, F. BRAUMANN AND H. KRACHTER. 
Arch. Etsenhuttenw., 25, 373-375 (1954) 
Julv/Aug. 

Chemical, metallographic and X-ray 
investigations on the nitrided layer on 
inner surface of tubes of a 9.6% nickel, 
17.4% chromium, 2.6% molybdenum, 
0.6% titanium and 0.1% carbon steel, 
after exposure for 10,000 hours to high- 
pressure nitrogen at 700 degrees, Nitro- 
gen content in nitridided layer was 2.2% 
at conclusion of exposure. as compared 
with initial content of 0.017%. The layer 
is brittle and may exhibit fine hairline 
cracks. In addition to the austenitic 
matrix, there are present in the layer 
an iron-chromium mixed nitride and an 
almost pure epsilon phase of iron nitride 
Fe.N.—INCO. 8034 


3.2.3, 3.8.4 

Comparative Study of the Mechanism 
of the Oxidation of the Binary Alloys 
Iron-Chromium, Nickel-Chromium, and 
Nickel-Aluminum. (In French). JEAN 
Moreau AND JACQUES BENARD. Compt. 
rend., 237, No. 22, 1417-1419 (1953). 

The experiments of Moreau [ibid., 236, 
85 (1953)] on the binary iron-chromium 
alloys were applied and extended to the 
alloys nickel-chromium (0-10% _ chro- 
mium) and nickel-aluminum (0-5% alu- 
minum). The specimens were oxidized 
in air at temperatures from 800 degrees 
to 1300 degrees C and examined by 
X-ray diffraction and by micrography 
on polished sections. A reaction com- 
mon to all three alloys was observed and 
three regions were distinguished: 1) in 
the interior of the metallic phase in the 
immediate vicinity of the surface, a 
mixed metal-oxide layer composed of 
granules of chromic oxide dispersed in 
pure nickel; 2) an intermediate 2-phase 
region, consisting of granules of nickel 
chromite (NiCr:O,) having the cubic 
structure of spinel (a=8.30 A.), dis- 
persed in a matrix of nickel oxide 
(a = 4.17 A.); and 3) in contact with the 
atmosphere, a region composed of pure 
nickel oxide. The nickel-aluminum has 
an analogous morphology.—MA. 7915 


3.2.3, 7.7, 6.3.10 

High-Temperature Corrosion in Nickel- 
Chromium Alloys. NorMAN Spooner, 
JoHN M. Tuomas, AND L. THOMASSEN. 
J. Metals (Trans. AIME), 5, No. 6, 844 
(1953). 

A brief report of a study of the phe- 
nomenon of “green-rot,” which is often 
encountered when nickel-chromium and 
nickel-chromium-iron alloys are used as 
electrical resistance heating elements in 
reducing atmospheres, Although little 
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success was obtained in producing ¢. 
vere corrosion when commercial 8:2 
nickel-chromium alloys were heated jp 
various reducing atmospheres, it was 
found that these and 90:10 nickel-chro. 
mium wires deteriorated very rapidly 
when placed in the bottom of narrow 
thermocouple protection tubes and heated 
in air. 90:10 alloys heated with an abun. 
dant air supply became coated with an 
oxide layer consisting of both nickel and 
chromium oxides (i.e. thermodynamic 
equilibrium between the oxides was not 
established), which on subsequent heat- 
ing at 1500-1800 F (815-985C) inside 
small-diameter tubes became transformed 
to a bright metallic outer layer of nickel 
or nickel-rich alloy, beneath which ap- 
peared a green oxide, followed by inter- 
granularly attacked metal, the obvious 
explanation being that thermodynamic 
equilibrium had become established ac- 
cording to the equation: NiO-+- Cr (in 
alloy) — Ni + Cr.O;. This reaction is 
favored by the fact that the oxygei 
pressure over nickel oxide is more than 
10° times that over the green chromic 
oxide. A confirmation of the occurrence 
of the reaction was obtained by heating 
oxidized nickel foil along with a piece 
of bright 90:10 alloy ribbon for several 
hours in an evacuated quartz tube, when 
the nickel oxide on the foil was com- 
pletely reduced to pure nickel, leaving a 
bright foil, while the alloy ribbon be- 
came strongly magnetic and showed the 
green-rot structure. Thus, although many 
conditions becloud the green-rot phenome- 
non, such as carburization, sulfidization 
and the presence of other corrosive 
agents, the experiments show that the 
basic reaction is a case of internal oxi- 
dation due to oxygen depletion.- = 

LW 





3.4 Chemical Effects 





3.4.2, 3.2.3 / 

Catalytic Corrosion. (In Russian). s 
Z. Roctnsxkut, I. I. Tret’raKov, and A. B 
SHEKHTER. Doklady Akad Nauk, SSSR, 
91, No. 4, 881-884 (1953) Aug. 1. 

Discusses external effect of catalytic 
and sorption corrosion on surface struc- 
ture, Table, micrographs. 7 references, 
1 plate—BTR. 8042 





3.5 Physical and Mechanical 
Effects 





3.5.3 

Influence of Slit Streams on the In- 
tensity of Cavitation Erosion, (In Rus- 
sian.) K. K. SHaw’nev. Doklady Akad 
Nauk SSSR., 91, No. 5, 1043-1045 (1953) 
August 11. 

Erosion of a lead plate set up by 
stainless steel or brass cylinders of vatl 
ous dimensions, in or near to the plate 
—BNF. 7886 


3.5.8, 1.6, 3.8.4 

Determination of the Presence and In- 
fluence of an Anodic Phase Under Cor- 
ditions of Applied Stress, Final Report 
Covering Period November 27, 1951 to 
September 30, 1953. The Stress Cor 
rosion of Brass and Some Other Alloys 
by the Smith and Pingel Method. J. M 
Duoy and R. L. Picrorp, Delaware Uni. 
Contract DA-36-034-ORD-694, N svember 
16, 1953, 102 pp. 

Introduction of a trace of zinc chlor 
ide to the solution permits a_ steady 
potential to be obtained by a zinc specr 
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men in contact with a potassium 
chloride solution. A grain boundary of 
zinc was found to be anodic to the ad- 
iacent grain by 58.6 mv, based on a 
single pair of measurements. The po- 
tential of cartridge brass varies errati- 
cally in the presence of air, even when 
traces of cuprous chloride, cupric 
chloride, or zine chloride are introduced. 
In the absence of air, the potential of 
brass varies regularly and generally in- 
creases initially after a short decrease, 
reaching a steady value. This steady 
value is a function of the location on 
the specimen, being different metal 


grains. | he grain boundry is anodic with 
respect to the grains, More cathodic 
potentials of the order of 0.25 v., often 


observed after prolonged exposure of 
the metal, correspond to the oxidized 
metal (presence of corrosion products). 
More anodic potentials of the order of 
0.7 v correspond to the fresh metal, but 
lower potentials are observed for some 
grains even when they are oxide free. 
Application of external stress does not 


have much direct effect on the surface 
potential. The stress probably acts in- 
directly bv breaking the protective oxide 
film at weaker points (generally grain 


boundaries) where fresh, highly anodic 
metal appears, This causes acceleration 
of corrosion usually intergranular in na- 
ture. The present report gives support 
to the film theory of stress corrosion. 
The Smith and Pingel method gives 
satisfactory results, provided oxygen is 


thoroughly eliminated from the speci- 
men, the solution and the surrounding 
atmosphere. (auth)—NSA. 7942 
3.5.8, 2.3.7, 1.6 


A Fundamental Investigation of Fret- 
ting Corrosion. H. H. Untic, I. Mine 
Fenc, W. D. TiERNEY, and A. McCLeL- 
LAN, U. S. National Advisory Committee 
for Aeronautics, Tech. Note 3029, 1953, 


52 pp. 
The report consists of: a) a descrip- 
tion of a test machine for measuring 


iretting damage under a maximum load 
of 27,000 Ib./in.*, at frequencies of mo- 
tion of 56-3000 cycles/minute and rela- 
tive slip of 0-0.008-inch; b) experimental 
data for SAE 1018 steel in air and in 
nitrogen; and c) a suggested theory for 
the mechanism of fretting corrosion. 32 
references—MA. 7979 


3.5.8, 5.11 
Why Parts Fail, J. A. BENNETT AND 
G. W. Quick. Product Eng., 25, No. 8, 
129-134 (1954) August. 

_ Static and overload fractures, fatigue 
Iractures and stress corrosion cracking 
are the most common types of service 
failures. Twelve examples show service 
failures caused by: Use of the wrong 
material, decarburization that reduces 
strength, fretting between parts and 
other causes, Also included are some 
precautions that should be considered 
m the design, fabrication and use of 
metal parts to reduce service failures. 
Illustrations are given of stress cor- 
rosion cracking of aluminum alloy 
tubing and 24S aluminum hinge fitting. 
/ reterences.—INCO. - 8031 


3.5.8, 6.3.6 

Stressed Alpha Brass in Sea Water 
and Ammonia. A. R. BatLey anp W. H. 
OWTHER. Metal Ind., 85, No. 7, 126-127 
(1954) August 13, 

Relati nship between marine environ- 
a and stress-corrosion cracking of 
anaes was investigated. Results 
Showed that neither 3 percent sodium 
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TEFLON 


FLUOROFLEX®-T hose 
assemblies provide the ad- 
vantages of Teflon in flex- 
ible hose form. More and 
more problems are being 
solved by this unique “flex- 
ible piping” which offers 
you: 


A chemically inert, non- 
swelling, non-aging 
Fluoroflex-T (Teflon 
Compound 1001) tube 
suitable for all fluid use. 


Vibration absorbency 
and flexibility that stay 
constant indefinitely 
from —100°F to +450°F. 


Corrosion resistant 304 
stainless steel braid that 
reinforces for up to 1000 
psi operation. 


Ease of handling with 
lightweight, space saving 
construction. 


Leakproof, 304 stainless 
fittings tightly swaged 
to armor and tube to 
prevent “blowout.” 


Write for Bulletin FH-1 


your chemical and mechanical needs 


“Non-porous grade” Fluoro- 
flex-T — available in rods, 
tubes, sheets and -fabricated 
parts—gives you the fine 
quality Teflon products you 
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delivers optimum chemical 
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chloride solution nor ordinary sea water 
are likely to cause stress-corrosion 
cracking of “-brass. However, the pres- 
ence of small amounts of ammonia in 
the solution will rapidly produce crack- 
ing and with greater activity than likely 
by the same strength of ammonia in 
water alone. 21 references —INCO. 8006 


3.5.8, 6.3.6 

The Energy State of Fatigued Cop- 
per. B. WELBER AND R. WEBELER. J. Metals 
(Trans AIME), Section 2, 5, No. 11, 
1558-1559 (1953) Nov. 

As strain hardening is supposed to 
accompany the process of fatigue, the 
fatigued metal should contain stored 
energy, but tests on OFHC copper indi- 
cate no stored energy.—BNF. 7952 


3.5.8, 6.3.6 

Coefficient of Friction and Damage to 
Contact Area During the Early Stages 
of Fretting. 1. Glass, Copper, or Steel 
Against Copper. DoucLaAs GopFREY AND 
JoHN M. Battey, Lewis Flight Propulsion 
Lab. Nat’l. Advisory Comm. Aeronaut., 
Tech. Note No. 3011, Sept., 1953, 23 pp. 

Experiments were conducted to meas- 
ure the coefficient of friction, w and to 
determine the damage to the contact area 
during early stages of fretting of copper at 
a frequency of 5 cycles/min. Specimen 
combinations of copper against glass, cop- 
per against copper and copper against steel, 
as well as various copper oxide films and 
powder compacts, were used. The results 
lead to the conclusion that fretting of 
copper starts with the same mechanical 
damage that occurs during unidirectional 
sliding. Fretting of copper against glass, 
copper against copper and copper 
against steel starts with adhesion and 
metal transfer (galling) with accom- 
panying high w values (>1.0) the same 
as those obtained during unidirectional 
sliding. After the initial high values of 
Hw, a reduction in ys was observed, as- 
sociated with reduced plowing and an 
increasing concentration of debris in and 
around the contact area. After approxi- 
mately 100 cycles of fretting, w reached 
a constant value (0.5 to 0.6) approxi- 
mately the same as that obtained with 
compacts of either CuzO or CuO. Pres- 
ence of preformed CuzO or CuO films 
on copper only lower the initial co- 
efficient of friction —NSA. 7931 


3.5.8, 6.3.6, 3.7.3 

1) The Presence of Preferential At- 
tack in Micro-Domains in a Polycrystal- 
line Solid Solution of Copper-Zinc 
Slightly Deformed Under Tension; 2) 
The Evolution of the Micro-Structure of 
a Solid Solution of Copper-Zinc from 
the Slightly Deformed State to the 
Polygonised State. (In French). P. A. 
Jacquet. Comptes Rendus, 237, 1248-1250, 
1332-1334 (1953) Nov. 16, Nov. 23. 

Thin sheet specimens of 65/35 &-brass, 
heat treated to give grain sizes from 0.04 to 
0.08 mm., were strained under tensional 
loads up to 4.5 kg./mm..,’ this being just 
sufficient to produce a measurable ex- 
tension, The surfaces were electropol- 
ished and then anodically attacked in 
sodium hyposulfite solution to give pref- 
erential attack at the grain boundaries 
and slip bands. The attack on the slip 
bands was not continuous but resolvable 
into a series of fine depressions with the 
appearance of angular etch pits spaced 
at intervals of about 0.5 micron along 
the glide band. On annealing at temper- 
atures of 200-500 C and re-etching the 
attack became more dispersed, the pits 
disappeared and were replaced by a net- 
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work of etched lines. Annealing at 600 
C caused the formation of a network 
delineating a domain structure within the 
grains.—BNF., 7963 


3.6 Electrochemical Effects 


3.6.8, 3.2.3 

Contribution to the Theory of Chemi- 
cal Polarization During the Solution 
and Separation of Metals, and Addition 
to the Theory of Overvoltage. (In 
German.) WiLtt Macnu. Werkstoffe und 
Korrosion, 5, No. 3, 87-92 (1954) March. 

Formation of surface layers has con- 
siderable influence on chemical polariza- 
tion which occurs during the solution, 
separation, polishing and passivation of 
metals. Polarization is observed on the 
cathode as well as on the anode. The 
surface layers exercise a restraining ef- 
fect on the adjustment of the equilibrium 
of association. Surface layers which 
cause a change in polarization or over- 
voltage are different from macroscopic 
layers such as oxides, rust, salts and 
they also differ from microscopic layers. 
They can be considered as “reversible” 
surface layers, because they are created 
by a slowing down in the speed of the 
diffusion of the ions necessary for the 
dissolving of the metal in relation to the 
more rapid formation of layers on the 
surface of the metal. Their formation 
continues at a very high reproductive 
rate, even though the top layers are re- 
moved and they form an indication of 
the behavior of the metal in solutions 
after it has been subjected to suitable 
preliminary treatment. Besides the in- 
fluence of surface layers other factors 
are responsible for chemical polariza- 
tion, polishing, etc., which are too com- 
plex to be explained in brief terms.— 


ALL, 7949 


3.6.9, 8.9.3, 5.2.1 

Extraneous Currents Noted on Large 
Transmission Pipe Line System. N. J. 
ALLISON AND W. E. HuppiLeston. Cor- 
rosion, 8, No. 1, 1 (1952) Jan. 7926 


3.7 Metallurgical Effects 


3.7.2, 36.5 

On the Solution Potential of Iron- 
Chromium Alloys After Abrasion in an 
Inert Atmosphere, (In French.) HENry 
HaATWELL. Compt. rend., 236, No. 19, 1881- 
1883 (1953) May 11. 

Chaudron, Lacombe and Youssov 
have shown [ibid., 229, 201 (1949)] by 
electropolishing aluminum in an_ inert 
atmosphere that, with the elimination of 
the oxide film (which can be almost com- 
plete), a value of the potential very close 
to the theoretical value is obtained. Hat- 
well used a specially constructed appara- 
tus to determine the potential of various 
metals after abrasion in pure argon. Re- 
sults are given. In all cases the values in 
argon tend towards the potential calcu- 
lated from thermodynamic data. The re- 
sults of experiments on electropolished 
specimens of iron-chromium showed that 
up to 12 atomic percent chromium the 
potential is virtually the same as that for 
iron, but that at higher chromium con- 
tents the alloy had a potential positive in 
relation to that of he calomel electrode. 
When the specimens were abraded in 
argon, however, no discontinuity occurred 
in the potential curve up to 25 atomic 
percent chromium, so that the alloys, 
when deprived of their surface skins, 
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showed throughout a potential approxi- 
mately equal to that of iron—MA,_ g09 


$:7:2, 6.25 

The Electrochemical Behaviour of 
Iron-Chromium Alloys in Potassium 
Nitrate and Dilute Nitric Acid, 7 
HEUMANN AND W. RosENER. Z. Elebiro. 
chem., 57, No. 1, 17-22 (1953). 

Polarization curves of iron-chromium 
alloys (up to 30 percent chromium) ex. 
hibit unusual behavior in anodic passiye 
region. In dilute potassium nitrate, alloys 
containing up to 17 percent chromium 
behaved similarly to pure iron, no metal 
being dissolved. Higher chromium alloys 
are dissolved, similar to behavior of pure 
chromium; oxygen evolution is noted only 
in former case. In dilute nitric at low cur. 
rent densities, alloys exhibit typical chro- 
mium behavior, but at higher <lensities, 
behavior is characteristic for pure passi- 
vated iron. Data for 18/8 stainless shov 
that this behaves similarly to iron-chro. 
mium alloy containing 25 percent chro- 
mium., Distinction must be made between 
the passive layers on iron and c!:romium 


—INCO. 8023 


3.7.3, 7.2, 6.2.4 

Quench Cracks in Wrought Steel 
Tubes. C. WE tts. Carnegie Inst. Tech 
Metal Progress, 65, No. 5, 113-121 (1954) 
May. 

Investigation of quench cracks in 
wrought steel tubes. Compositions were 
between the following limits: 0.25-0.5 per- 
cent carbon, 0.6-0.8 percent manganese, 
0.6-2.2 percent chromium, 0.7-2.4 percent 
nickel, 0.25-0.5 percent molybdenum, and 
0.0-0.1 percent vanadium. Typical data 
show that cracking susceptibility is a heat 
characteristic, the occurrence of cracking 
is epidemic in nature and the tendency 
towards cracking varies among tubes 
from a single heat. Effect of pouring tem- 
perature, ingot size and forging reduc- 
tion, section size, surface defects, primary 
ingot structure, bore defects, gas content, 
carbon content and alloying elements on 
cracking susceptibility is discussed. Rem- 
edies for quench cracking include pre- 
bore quenching of tubes, a change from 
basic open hearth to basic electric steel 
and rough machining before heat treat: 
ment. Tables and graphs.—INCO, 794 


5. PREVENTIVE MEASURES 
5.3 Metallic Coatings 


5.312 

Adhesion of Zinc Coatings to an Iron 
Base. (In Russian). K. M. Gorpunovs 
AND P. D. Danxov. J. Phys. Chem 
USSR (Zhur. Fiz. Khim.), 27, No. Il, 
1725-1730 (1953) Nov. 

Discusses results obtained by Gorbu- 
nova and A, I, Zhukova (published in 
Russia, 1939-40) for the work needed t 
peel off zinc electrodeposits from 110! 
surfaces which had _ received various 
treatments prior to plating. Tlie values 
are greater than expected; tliis 1s & 
plained in terms of deformation o! layers 
of zinc atoms.—BNF. 7932 


5.3.2, 5.9.4, 4.6.10 

The Effect of Chromate Films on the 
Corrosion Resistance of Hot Dip Ga 
vanize in Brine. F. J. Bupsiy. Met 
Progress, 65, No. 5, 122-124 (1954) May 

Whenever the problem of su: iace pr 
tection of iron or steel arises, 1; reference 
is given to a zinc coating over other i 
ishes. Period of protection cau be & 
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fended for certain environments by treat- 
ing the zinc coating with chromium salts 
so as to retard the over-all corrosion. An- 
other benefit gained from chromate treat- 
ments is that the formation of products 
of zinc corrosion is prevented or mini- 
mized. Corrosion tests of the chromate 
flm were made at room temperature and 
by total immersion of the specimens in 
brine. Results are discussed. Tables and 


graphs.—! NCO. 8013 


5.3.2, 6.2.3 ; ; 
High-Temperature Corrosion-Resist- 
anceof Aluminum-Covered Low-Carbon 
Steel in Relation to the Method of Cov- 
ering. (In Polish). TapeEusz DraAzKIE- 
wicz ANv STANISLAW GEBALSKI. Prace 
Inst. Mec! , 3, No. 9, 16-41 (1953). 
Results of high-temperature corrosion 
tests in in oxidizing atmosphere, fol- 
lowed by tnetallographic analysis of steel 
specimens covered with aluminum by 
three dificrent methods, led to the fol- 
lowing conclusions: 1) Of the protective 
coatings «sed, the best results were ob- 
tained wii!: water glass. 2) At 400C all 
three me:!\ods (cementation with alumi- 
num pow ers, immersion in liquid alumi- 
num al spraying with aluminum) 
produced -urface layers of equal corro- 
sion-resis'ance. 3) At 700 and 950C, 
good resistance was shown by specimens 
coated by immersion and spraying meth- 
ods. The »owder cementation method led 
to much inferior results. The tests lasted 
100 hours in each case. The process of 
diffusion at the aluminum/iron boundary 
was studicd in relation to time and tem- 
perature of the test—MA. 7935 


5.3.2, 6.4.2 

Breaks in Aluminium Coating on the 
Alloy AU.G (Duralumin) Compatible 
with Protection Against Corrosion. (In 
French). G. GAUTHIER. Rev. Met., 50, No. 
8, 551-557 (1953). 


Gauthier investigated the extent to 
which a scratch in the protective alumi- 
num coating on Duralumin-type alloys 
could be considered as a discontinuity in 
the protection afforded by the coating. It 
is Clear that in the case of both a scratch 
and a more considerable gap the coating 
will protect the base metal for a certain 
distance. The only measurements so far 
published are those of Brenner and Roth 
(Z. Metallkunde, 29, 334), but these are 
not complete. Gauthier prepared speci- 
mens of AU;G clad with aluminum and 
having grooves in the direction of rolling 
émm deep and 1, 5, 15 and 30 mm wide 
cut in them, These, together with both 
ungrooved and unclad specimens, were: 
1) exposed uninterruptedly to 3% sodium 
chloride spray for 13-28 weeks, 2) ex- 
posed to the atmosphere on a factory 
root, 3) alternately immersed in artificial 
sea-water, and 4) immersed in the Medi- 
terranean. The degree of corrosion was 
determined by the appearance of the 
specimens and by tensile tests. The dis- 
tance up to which the protection of the 
coating extends is of the order of 1 cm. 

groove extending down even to the 
base metal is no more a cause of corro- 
sion than a superficial scratch. M A. 7927 


5.3.2, 7.5.2 


Improvement of the Corrosion Re- 
sistance of Tinplate by a Chemical 
Treatment. S. C. Brirron AND R. M. 
ANGLES. J. Applied Chem., 4, No. 7, 351- 
364 (1954) July. 

Corrosion of tin by hot sodium hy- 
droxide solutions is accelerated by small 
additions of sodium chromate but is re- 
tarded by larger additions. Tin-plate im- 
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mersed in solutions containing sufficient 
chromate remains bright and is resistant 
to other corrosion forms; pores in the tin 
coating rust less readily and surface is 
more resistant to staining by sulfur-con- 
taining material and oxidation. Trials of 
canning soup in treated tin-plate cans are 
described. Procedure is to immerse tin- 
plate in a_ solution containing 10 g. 
sodium hydroxide, 3 g. of sodium chro- 
mate and a small amount of wetting 
agent in 1 liter for three seconds at 
90-95°. As a test, treated samples are 
immersed in a hot solution of 10 g. potas- 
sium monosulfide and 10 g. of sodium 
hydroxide in 1 liter for 30 seconds. Illus- 
trations, 5 references.—INCO. 8009 


5.3.4 
Gas Plating Offers Versatility. Steel, 


133, No. 16, 120-121, 124 (1953) Octo- 
ber 19. 

Metal carbonyl gas (also nitrosyls, hy- 
drides, salts and metal organics) is circu- 
lated about the object to be plated. The 
workpiece is heated and the metal plates 
out as the gas contacts the hot surface. 
The process is not to be confused with 
vacuum deposition. The decomposition is 
controllable and can be made to produce 
metallic films such as those obtained by 
electroplating and other means. The final 
metal deposit is determined by 1) con- 
centration of the metal compound in the 
carrier gas, 2) rate of flow of the plating 
atmosphere and 3) temperature of the 
objects to be plated. Basically, any metal- 
lic compound capable of being vaporized, 
having a decomposition temperature, 
may be used in the gas plating process. 
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economically on new and old cleaned surfaces 
of metal, wood or concrete. 


This tough, resilient, chemical resistant and 
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protection record on tank exteriors, ducts, 
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Where the process was used to provide 
extreme corrosion resistance inside piping 
and other equipment, samples plated on 
copper, iron and aluminum showed good 
mechanical adherence. The plate could 
not be peeled from the samples even after 
cutting, Microscopic examination in the 
vicinity of flow revealed no excessive at- 
tack by corrosion at plate substrate inter- 
face. As a supplement to electroplating, 
gas plating has several advantages: 1) 
irregular surfaces and inside of objects 
plated without special equipment; 2) 
process makes possible straight-line con- 
tinuous plating of such materials as wire, 
screen, metal sheet, 3) process is faster. 
—ALL. 7895 


5.3.4 

Nickel Plating from the Sulfamate 
Bath. R. C. Barrett. Barrett Chem. Prods. 
Co. Paper before Am. Electroplaters 
Soc., 4lst. Ann. Conv., N. Y., July 13, 
1954. Plating, 41, No. 9, 1027-1032; disc. 
1033 (1954) Sept. 

Historical development of the sulfa- 
mate nickel plating bath is discussed and 
basic composition of a commercial bath 
is presented. Attention is focused upon 
the stress-free character of nickel de- 
posits obtained from the sulfamate bath 
along with data upon other physical 
properties. Specialized applications con- 
cerned with heavy metal deposition under 
controlled specifications are described 
and aspects of electroplating nickel in 
the electrotyping, electroforming, phono- 
graph record and aircraft industries are 
included. Control, maintenance, operat- 
ing techniques and other data on the sul- 
famate nickel plating bath are described. 
Tables, graphs and 29 references.— 
INCO. 8007 


5.3.4 

Effect of Impurities and Purification of 
Electroplating Solutions. I, Nickel Solu- 
tions. 7). The Effects and Removal of 
Chromium. D. T. Ewinec, J. K. WERNER, 
A. A. Brouwer, C. J. OWEN AND W. O. 
Dow. Plating, 40, No. 12, 1391-1400; disc. 
1400 (1953) Dec.; Cf. ibid, 39, 1343 (1952). 

A report of work carried out under 
Research Project No. 5 of the American 
Electroplaters’ Society. The effects of 
hexavalent and trivalent chromium on 
the appearance, adhesion, ductility, salt- 
spray corrosion-resistance, hardness and 
throwing power of nickel deposits were 
studied. Watts-type baths of high and 
low pH, nickel-cobalt baths and organic 
baths were used. In general, moderate 
changes in appearance occurred; adhesion 
remained unchanged; ductility was low- 
ered more by hexavalent chromium than 
by trivalent chromium; trivalent chro- 
mium decreased the corrosion resistance 
but hexavalent chromium had little ef- 
fect. Electrolysis below 40 amp./ft.* was 
found unsatisfactory for the removal of 
either form of chromium, since hexaval- 
ent chromium was reduced at the anode. 
However, the concentration of chromium 
may be reduced to 5 mg./1. or less by 
precipitation with NiCO; at high pH, if 
the chromium is reduced first electro- 
lytically, or chemically with nickel metal 
at low pH. Hexavalent chromium in suf- 
ficient quantity will prevent the electro- 
deposition of nickel—MA. 7923 


5.3.4 

The Analysis of Electroplating Solu- 
tions for Major Constituents. Earr J. 
SerFass. Plating, 40, 1385-1389; disc., 
1389-1390 (1953) Dec. 

Analyses available methods for deter- 
mination of macroconstituents in chro- 
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mium, silver, nickel, and brass plating 
baths. Tables, diagrams.—MR. 7884 


5.3.4 

The Use of Aluminium in Metal Spray- 
ing. (In German). HARRIBALD SPRENGER. 
Z. Metallkunde, 44, No. 5, 219-223 (1953). 

Pure aluminum is used in both wire- 
and powder-gun metal-spraying proc- 
esses, primarily for the corrosion and 
oxidation protection of steel. Sand-blast- 
ing of the base metal is essential to 
provide a good key. The thickness of the 
aluminum layer varies between 0.1 and 
0.3 mm; thinner coatings do not offer 
adequate protection, thicker ones tend to 
crack owing to shrinkage. The porous 
sprayed deposit forms an excellent base 
for corrosion-resistant paints. Protection 
by aluminum spraying is more expensive 
than other methods, but lasts longer, so 
that it is specially suitable for inaccessi- 
ble structures. For oxidation-resistance, 
a 0.3-mm layer is covered with water 
glass, bitumen, or borax and diffusion- 
annealed for 3-4 hr. between 700 and 
1000, mostly at 800-850C. A_ diffusion 
layer forms at the interface and ensures 
good adhesion of the aluminum layer, 
which, on oxidation, forms a protective 
scale, This has been found beneficial even 
on nickel-containing heat-resisting steels, 
because it is resistant to sulfur-bearing 


poy 


atmospheres.—MA. 7877 


5.3.4 
Bronze Plating Solves Design and 
Corrosion Problems. W. H. SAFRANEK, 
W. J. Ner_i, anp D. E. SEevpacnu. Steel, 
133, 102-104, 106, 109 (1953) Dec. 21. 
Account of “Lustralite,” a new proc- 
ess for bronze plating developed by 
Battelle. Bath contains soluble stannous 
pyrophosphate complex, copper cyanide 
complex and addition agents, Different 
deposits obtained by varying metal ratio, 
e.g., “Lustralite” 10, 20 and 45, produc- 
ing deposits containing approximately 
10%, 20% and 45% tin respectively. 
Applications: bearings, salvage of mis- 
machined parts, stop-off in nitriding, 
electroforming and decorative 


BNF. 


uses.— 


7894 


5.3.4, 1.6 

Electrodeposition of Titanium. ALBERT 
W. SCHLECHTEN, MartTIN E. StRAUMANIS, 
AND C, BurrouGHs GILL. Missouri Univ. 
School of Mines and Metallurgy. Sept., 
1953, 56 pp. (WADC-TR-53-162 (pt. 1); 
AD-23333). 

The high resistance of titanium to 
corrosion, particularly by sea water or 
nitric acid, makes it very desirable to 
plate other metals with a _ protective 
coating of titanium. Many attempts by 
many workers have been made to elec- 
trodeposit titanium either to form a 
coating or as a means of producing the 
metal, but little success has been re- 
ported. This report describes a large 
number of experiments using aqueous 
and fused salt baths. It is doubtful if 
any true electrodeposits of titanium were 
obtained, but a procedure is described 
which will yield a thin but coherent and 
corrosion resistant titanium coating. Ex- 
tensive data are also reported on the 
hydrogen overvoltage on titanium in 
aqueous electrolytes, (auth).—NSA, 7972 


5.3.4, 1.6, 8.8.3 

Electrodeposition Research. Proceed- 
ings of the National Bureau of Standards 
Semicentennial Symposium on Electro- 
deposition Research, December 4-6, 1951. 
National Bureau of Standards Circular 


Vol. 11 


No. 529, 1953, 129 pp. U. S. Governmen; 
Printing Office, Washington, D, C 
Contents: G, E. Gardam, Research op 
Electrodeposition in Great Britain; J 
Salauze, Electroplating Research jn 
France; P. Baeyens, Electroplating Re. 
search in Germany, Belgium, and Holland: 
William Blum, Electrodeposition Research 
at the National Bureau of Standards: 
C. L. Faust, Electrodeposition Research 
at Battelle Memorial Institute; A, B 
Tripler, Jr., An Investigation of Electro. 
deposited Alloys and Pure Metals a; 
Substitutes for Zinc and Cadmium for 
Protective Finishes for Steel Parts of 
Aircraft; L. D. McGraw, The Mecha. 
nism of Hydrogen Entry into Metals: 
W. H. Safranek, Electroforming Aly. 
minum; J. E. Stareck, Electrodeposition 
Research at United Chromium, Inco. 
porated (abstract); Oliver C. Ralston, 
Electrodeposition Research at the By- 
reau of Mines; William H. Colner, Elec. 
trodeposition Research in Procress at 
Armour Research Foundation; George 
W. Jernstedt, Electrodeposition Re. 
search of Westinghoue Electric Cor- 
poration; K, G, Compton and R. A, 
Ehrhardt, Brass Plating; R. A. Schaefer. 
Electroplating in the Sleeve-Bearing In- 
dustry; Walter R. Meyer, Research at 
Enthone, Inc., on Metal Finishing; M. 
R. Caldwell, L. B. Sperry, L. M. Morse 
and H. K. Delong, Corrosion-Resistance 
of Copper, Nickel, and Chromium -Plated 
Zinc, Aluminum, and Magnesi:m-Base 
Die-Castings; E. R. Bowerman, Plating 
Research at Sylvania Electric Products 
(abstract); Earl J. Serfass, Determina- 
tion of Impurities in Electroplating 
Baths; D, T. Ewing, John K. Werner, 
and Arthur Brouwer, Effects of [mpuri- 
ties in Plating Solutions; Nathaniel 
Thon, Porosity in Perspective; Fielding 
Ogburn and Asaf Benderley, Correla- 
tion of Gas Permeability of [lectro- 
deposits with Their Weathering Be- 
haviour; Abner Brenner, Properties of 
Electrodeposited Nickel; Barnett F. 
Dodge, Charles A. Walker, and Walter 
Zabban, Disposal of Cyanide Wastes 
from Plating Operations; John Krons- 
bein, Current and Metal Distribution in 
Electrodeposition; H. B. Linford, A 
New Degreasing Evaluation Test: The 
Atomizer Test.—MA. 7941 


5.3.4 

Hot Dip Aluminizing. M. L. Hucues 
AND D. P. Moses. Metallurgia, 48, No. 287, 
105-122 (1953) September. tad 

Work carried out on hot dip aluminiz- 
ing in the laboratories of The British 
Iron & Steel Research Association at 
Swansea, as a result of which the pre- 
liminary treatment of the strip prior to 
aluminizing has been greatly simplified. 
The effect on the product of variations 
in the process has been examined, in- 
cluding their influence on the properties 
of the steel base. Experimental batch 
aluminizing procedures and the opera- 
tion of a pilot plant for continuous coat- 
ing are described. Advantages of the hot 
dip aluminized coatings are: aluminum 
is more resistant to normal atmospheric 
corrosion than zinc, and superior under 
adverse conditions for zinc, for a givel 
coating thickness, the weight is less thai 
half that of zinc, the coating has useful 
heat resisting properties, a thinner coat 
ing is possible than in hot dip valvaniz- 
ing (without using aluminum) and ligh: 
cold rolling gives the product an excel- 
lent finish. Disadvantages are: the elec 
trochemical protection is largely lost 
owing to the inert, tenacious and com 
tinuous oxide film, due to this iact ot 
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currence of pores is serious, and the 
alloy layer is very hard and brittle when 
pure aluminum is used in the bath, 
which fails badly under compression, but 
under tension is better than hot dipped 
zinc, Advantages of the process are: an- 
nealing and coating may be combined in 
one operation, less ash forms on a quiet 
bath, and dross formation has some fa- 
yorable aspects in that, a. one pound of 
iron leads to 16-% Ib. dross in galvaniz- 
ing, but only 2% Ib. in aluminizing, b. 
the difference in density of the dross in 
hot dip aluminizing process should 
cause it to settle more readily. The 
relatively high temperature of operation 
leads to these disadvantages: greater 
cost, high tensile material is almost com- 
pletely annealed, fabricated articles when 
dipped are subject to warping, the film 
on the surface of the bath may lead to 
unsatisfactory appearance of the prod- 
uct, and under certain conditions, the 
coating tends to de-wet, exposing the 
alloy layer and altering the coating thick- 
ness.—A LL, 7722 
5.3.4 

The Uniformity of Galvanized Coat- 
ings and the Expected Life of the Gal- 
vanized Article. N. B. RuTHERForD. Sheet 
Metal Inds., 30, No. 318, 891-893 (1953) 
October 

Withdrawal conditions were much more 
important than presence or absence of 
small aliiminum content in producing 
uniform coatings. A modified practice 
made possible a reduction in zine con- 
sumption without affecting expected life 
of galvanized ware. Diagrams, tables. 9 
references —BTR. 7808 


5.3.4 

High-Vacuum Metallizing of Metals 
and Plastics. nd. Finishing (London), 5, 
No. 57, 546-550, 552-554, 556-558, 560-561 
(1953). 

A detailed article on the technique, 
costs and possibilities of the process. 
The metal coating is applied over a lac- 
quer undercoat or sealer, the require- 
ments of which are discussed. A protective 
lacquer topcoat is applied over the metal.— 
RPI, 7770 


5.3.4, 5.3.2 

Rhodium Plating and Its Modern Ap- 
plications. E. H. LarsteR AND R. R. BEN- 
HAM. Bull. Inst. Metal Finishing, 3, No. 3, 
181-203 (1953); Trans. Inst. Metal Finish- 
ing, 29 (1953), 

Details are given of operating condi- 
tions and maintenance of sulfate baths 
irom which rhodium can be directly de- 
posited on copper, brass, bronze, nickel 
silver, speculum metal, gold, platinum, 
etc, but not on steel, zinc, aluminum, 
lenil as . 
lead, tin, and most tin-lead alloys. Plat- 
Ing Is easier on solders consisting of 
lead 95, silver 5 percent or lead 93%, silver 
ly, tin 5 percent. The effects of bath 
Impurities and the results of corrosion 
tests in various media are tabulated. The 
chemical, physical, and electrical proper- 
ties of rhodium deposits are discussed, 
and typical applications are described. 
Thickness standards for various applica- 
tions are suggested; these range from 
0.000005 in. for light domestic use to 
¥.002 in. for heavy mechanical wear.— 


MA, 7757 


5.3.4, 5.4.7 


_ The “Colarit” Process (of Flame Spray- 
ing). Jan H. Boscu. Polytech. Tijdschr., 
(A), 8, No. 5/6, 77A-81A (1953). 

A flame-spraying process of German 
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origin is described and illustrated, by 
which metallic and other protective 
films can be applied hot to metal, stone, 
concrete, or wooden surfaces. Large 
pieces, too unwieldly for immersion, can 
be tinned in this way and a thicker pro- 
tective film is attained than with other 
methods.—MA. 7644 


5.3.4, 6.2.2, 3.2.2 

Galvanizing Embrittlement of Black- 
heart Malleable Iron. G. N. J. Grvperr. 
J. Research and Development of Brit. Cast 
Iron Res. Assoc., 5, No. 3, 124-131 (1953) 
Dec. 


Previous work on the effect of phos- 
phorous on galvanizing embrittlement 
has been confirmed. With a phosphorus 
content of 0.07% and a silicon content 
of 1% there is little danger of embrit- 
tlement at normal temperatures due to 
galvanizing, When used under low tem- 
perature conditions, some galvanizing 
embrittlement might be detected, since 
the transition temperature is raised by 
quenching low phosphorus material from 
450°C. It is recommended that when 
blackheart malleable castings are to be 
galvanized, the phosphorus content should 
be kept as low as possible below 0.1% 
and preferably below 0.07%. If higher 
phosphorus contents cannot be avoided, 
all castings should be quenched from 
650°C before galvanizing —ZDA. 7715 


5.6 Packaging 


5.6.3, 1.6, 5.5.3, 5.4.5 

Temporary Prevention of Corrosion 
on Metal Surfaces During Transporta- 
tion and Storage. British Standard 1133: 
Section 6: 1953, 98 pp. British Standards 
Institution, London. 

This publication, in two parts, is a 
revision of the wartime booklet ‘Corrosion 
Prevention.’ The first part deals with 
available methods, the second sets up 
performance standards, with an appendix 
containing testing procedures. The ma- 
jority of the tests require elaborate con- 
trol and equipment which even the 
larger firms will. consider inaccessible. 
Such tests are valuable, however, not so 
much for routine control as in the de- 
velopment of new processes. 

The section on methods of corrosion 
prevention is both incomplete and some- 
times seriously misleading, Particularly, 
it is strange to find that with the excep- 
tion of solutions for the pickling of 
steels, no details of the materials are 
given and in each case the reader is 
referred to proprietary processes. This 
is excusable, in our opinion, only where 
there is no standard process available 
or where the proprietary process is in 
some way unique. In the section on 
pickling and descaling, only methods 
for steels are given. The concentration 
range of hydrochloric acid pickling is 
given as 1 to 50% of the concentrated 
acid; it is suggested that 10-100% would 
have better represented good commer- 
cial practice. The publication also says 
that often the heat of the action is suffi- 
cient to keep the bath at 30-40°C at 
which rapid pickling takes place. While 
this statement is undisputed, it is wrong 
to leave the reader with the quite erro- 
neous impression that 30-40°C is the 
temperature to be aimed at in hydro- 
chloric acid pickling. This is essentially 
a room-temperature process. Any heat- 
ing that takes place is incidental and 
can be harmful. In the section on dry- 
ing, only the use of compressed air, 
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drying ovens and water displacing fluids 
is described. There is no mention of 
centrifugal dryers or of the old, ex- 
tremely popular and incidentally highly 
efficient method of sawdust drying. Sim- 
ilarly, not nearly enough emphasis is 
given to adequate rinsing before drying. 

The corrosion preventatives themselves 
are divided into eight types including 
hard and soft films applied by cold 
dipping, spraying or hot dipping, soft 
grease films applied by smearing or 
slushing, oil films, strippable hot dip 
coatings, and vapor phase inhibitors. In 
each case a general description is fol- 
lowed by properties of the films or ma- 
terials, the method of application and 
some notes on their use and type of 
primary wrapping that is required. Again, 
however, no details of composition are 
given and the user is left to find his 
own source of supply. 

No attempt has been made to relate 
these processes to the actual corrosion 
problems in transportation and storage. 
For instance, the subject of storage con- 
ditions for in process and finished com- 
ponents is entirely neglected though it 
is of equal importance to the use of 
preventives.—EL, 7724 


5.7 Treatment of Medium 


5.7.4, 8.9.5 

Dehumidifier System for Cargo Pro- 
tection, Marine I:ng., 58, 77 (1953) Sept. 

A new dehumidifier system for cargo 
protection has been developed by Beth- 
lehem Steel Company, Shipbuilding Di- 
vision, in conjunction with Surface 
Combustion Corporation of Toledo, 
Ohio. Disclosure of the new system 
followed conclusion of successful tests 
of the new method on the Yorkmar, of 
the Calmar Steamship Corporation, on 
a recent voyage from Philadelphia to 
the West Coast, via the Panama Canal. 
Termed the “Bethlehem pressure sys- 
tem of cargo hold dehumidification,” it 
dehumidifies the air entering cargo holds 
and prevents “sweating” of the bulk- 
heads and dripping of this precipitation 
on to the cargo. Condensation occurs 
under certain conditions when the tem- 
perature of the moist humid air inside 
the cargo hold is higher than the tem- 
perature of the sea water through which 
the vessel is passing. Sweating resulting 
from this condition often damages or 
impairs corrodable or moisture-sensitive 
cargo. However, if the air is sufficiently 
dehumidified so that the moisture therein 
does not precipitate out of the air, con- 
densation is eliminated and atmospheric 
corrosion becomes negligible. On the 
Yorkmar, moisture is removed from the 
air by a 7,000-c.f.m. Kathabar dehumidi- 
fier manufactured by the Surface Com- 
bustion Corporation. Test of the system 
began early in April when the Yorkmar 
was loaded with 11,000 tons of finished 
steel in the form of pipe, sheets, strip, 
cold finished bar stock, structural shapes, 
rails and wire, much of which was rain 
drenched, With the system in constant 
operation, the vessel made the voyage 
to Long Beach, California. The vessel’s 
cargo was inspected there by a delega- 
tion of marine surveyors and Bethlehem 
Pacific Coast Steel Corporation. The 
delegation found the cargo almost com- 
pletely free of corrosion from any source. 
The new system has the advantages of 
low initial cost, simple operation, mini- 
mum maintenance expenses and avoids 
the necessity for expensive instrumen- 
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tation and trained air-conditioning oper. 
ating personnel on board.—TIME. 789 


spciteaniiemeniainaibiiicinnitiiiiiidinaaes: 
5.9 Surface Treatment 
ositesiatianesentiilngtininiibaitaiiaiiiniemidtii 


5.9.1, 5.3.4 

Technical Developments (in Metal Fin. 
ishing) 1953. N. Hatt. Metal Finishing 
52, No. 1, 52-61 (1954) January eo 

A review of technical developments in 
metal finishing under the headings: clean. 
ing, pickling, polishing, plating and an- 
odizing of aluminum, plating on difficult 
metals, metallic coatings, vacuum and 
vapor metallizing, corrosion preventive 
conversion films, testing and control, 
and treatment and: disposal of wastes, 
311 references.—BNF. 7686 


5.9.1, 6.4.2 

Protective Anodizing of Highly-Re. 
flective Aluminium. SAKAE ‘| Ajima, 
YASUYUKI KIMURA, AND TOSHIRY Fuxv- 
sHIMA. Metal Finishing, 51, No. 9, 69-73 
(1953) Sept. 

The reflectivity and 
abrasion-resistance of polished 
dized commercially pure alumii 
studied. Reflectivities of 75-90% were ob- 
tained by the chemical polishing of 996 
and 99.19% aluminum and by the electro- 
polishing of 99.6% aluminum. The 
reflectivity of 99.19% aluminum was be- 
tween 68.5 and 80.5%. A final licht buff- 
ing was used to secure more specular 
reflection. The chemically polished 99.6% 
aluminum was anodized in a number of 
electrolytes. At 25C with a current den- 
sity of 1.0 amp./dm.’, transparent films 
were obtained by a 5-minute treatment in 
oxalic acid above 5% by weight; sulfuric 
acid above 2% by volume; sodium bisul- 
fite above 20% by weight. Sulfamic and 
phosphoric acids gave unsatisfactory 
films, Transparent films were also formed 
in chromic acid baths at 0.5 amp./dm- 
The more transparent films were formed 
generally in the more concentrated baths, 
but corrosion- and abrasion-resistanc 
were somewhat lower.—MA. 7929 
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5.9.2 

Descaling by Reduction of Scale with 
Sodium Hydride. A. V. Smirnov, S. A 
SEMENKOVICH, AND F. A. BoGacuey. VEST 
NIK MASHINOSTROENIYA (Facto) Labo- 
ratory, USSR), 33, No. 3, 37-39 (1953) 
March. 

Merits of reduction of scale with the 
use of sodium hydride vs. acid pickling or 
dipping. Thermodynamic calculations un- 
derlying this process. Experiments 
conducted by authors. Setup used. Pro- 
cedure. Effectiveness of scale removal 
determined by weighing the specimens 
before and after the treatment, and com 
pared with results obtained with three 
other descaling processes. Economics ol 
process, its special advantages for the de- 
scaling of high alloy steels. Translation 
available: Henry Brutcher, P. 0. Box 
157, Altadena, California. 78% 


5.9.2 

Evaluation of Surfactants. Radiome- 
tric Evaluation of the Efficiencies o 
Various Surfactants in Displacing We 
ter From Steel. J. E. SMALL\v0D AN? 
STANLEY L. Ester. Soap Sanii Chem 
cals, 29, 48-51, 101, 102 (1953) \ug. 

Results are reported for 89 materials 
using NazS;O,4 as soiling ageit. Data 
may help in evaluating water lisplace- 
ment powers of rust preventive Fables 
3 references.—MR. 7904 
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5.9.2, 1.6, 7.1 p ; 
Improvement of Jet Engine Descaling 
Procedure. G. M. Bryan. Northrop Air- 
craft, Inc., August, 1952, 55 pp. Contract 
AF33(038)-23310; (WADC-TR-52-100). 
X-ray-diffrection analysis of the In- 
conel scale on combustion tube inner 
liners revealed that it is composed of 
nickel oxide, the major component and 
- amounts of chromium oxide and 
iron oxide, Metallographic examination 
demonstrated that heavy scale is asso- 
ciated with precipitation, possibly car- 
hides at the grain boundaries, a fact 
which can explain intergranular corro- 
sion of scaled Inconel in acid solutions. 
Inconel scale could not be taken off in 
neutral alkaline solvents, but several 
acid solutions were found which remove 
most of ‘he scale without seriously at- 
tacking ‘he base metal. Oxidizing pre- 
treatmen!s, particularly with the alkaline 
permanganate solution in current use by 
the Air rce, were shown to promote 
efficient «cid pickling. Physical tests of 
Inconel specimens descaled with the 
nitric acid-ferric chloride solution re- 
vealed at high-temperature pickling 
(160F) caused a severe loss in tensile 
strength. whereas room temperature 
pickling caused no appreciable loss in 
tensile strength. A full scale test of the 
nitric acid-ferric chloride solution was 
perforn and satisfactory results were 
achieved. (auth).—NSA. 7925 


5.9.2, 8.7.2 

A Simple Reproducible Method for 
Determining Metal-Cleaning Efficiency. 
ARNOLD \Ii{LLER AND Epwarp A. HEDMAN. 
AS.T.M Bull, No. 194, 51-52 (1953). 

A test is described which evaluates 
the perspiration-removal efficiency, free- 
rinsing qualities and possible corrosion- 
preventive characteristics of metal 
cleaners for fine instruments. Specimens 
of leaded brass were prepared by de- 
greasing in hot alkali, pickling in acid, 
abrading, and finally oiling. Specimens 
with and without fingerprints were ex- 
posed at 65 C and 100% relative 
humidity for 12 hours after various 
cleaners and cleaning methods had been 
applied. Where the cleaner had poor 
fingerprint-removing properties, corro- 
sion at the fingerprint occurred during 


test—M A 7916 


5.9.2 

_ Theory and Practice of Chemical Pol- 
ishing. Part I: Chemical Processes for 
Copper-Base Alloys. Part II. Processes 
for Light Alloys, Iron Group and Other 
Metals, R. Pinner. Electroplating, 6, Nos. 
10 & 11, 360-367, 401-410 (1953). 

_ Part I. The theory of chemical polish- 
ing is briefly discussed. Bright dipping 
of copper and copper alloys and the 
Battelle chemical polishing process are 
reviewed. Results obtained by a new 
process are described. Talysurfs and re- 
sults on dissolution rates are given. 

_ Part Il. Processes for aluminum and 
its alloys, iron and steel, stainless steel, 
zinc, cadmium, silver and lead, and rare 
metals are reviewed.—EL., 7804 


5.9.2, 6.2.5, 5.9.3 K 
Cleaning Stainless Steel Work. Part 
II, (Concluded). E. M. Rarns. Sheet 
Metal WW rker, 44, 80-81, 141 (1953) Sept. 
Describes cleaning of outdoor instal- 
ations, place of chemical cleaners in 
diffcult jobs, how to remove hard water- 
detergent film, eliminating stencils and 
srease pencil marks, and methods for 
cleaning industrial equipment. Photo- 
graphs. — TR. 7794 
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5.9.3 

A Further Study on the Effect of 
Abrasive Metal Polishing on the Char- 
acter of Nickel Plate. W. L. PINNER. 
Plating, 40, No. 10, 1115-1118, 1123-1125; 
disc., 1125 (1953) October. 

The result of various abrasive polish- 
ing procedures on steel surfaces is de- 
scribed and illustrated by photomicro- 
graphs. The effect of steel slivers and 
fragmented metal particles on the smooth- 
ness, buffability, and corrosion-resistance 
of plated coatings is discussed. Anodic 
acid etching was found to be more ef- 
fective than a final polishing operation 
with a lubricant for removing these 
fragments, and details are given of a 
further stage after etching for removal 
of any resultant carbon smut. 2 refer- 
ences.—MA. 7803 
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5.9.3 

Powder Processes Solve Tough Metal 
Removal Problems. Parts I, II, III. 
R. S. Bascock. Linde Air Products Co. 
Iron Age; 174; Nos. 4, 6 & 7; 105-108, 
109-112, 122-124 (1954) July 22, August 5, 
August 12, 

First developed for stainless steels, 
powder processes are now used on cast 
iron, high-temperature alloy steels, 
nickel and nickel alloys, 70-30 copper- 
nickel, copper and copper alloys, alumi- 
num, reinforced concrete and firebrick. 
Processes include cutting, scarfing, 
gouging, lancing and washing. Iron pow- 
der fed into an oxyacetylene flame 
oxidizes rapidly and greatly increases 
flame temperature. Tough refractory 
oxides are easily melted, permitting the 
oxygen to attack the base metal, Powder 
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cutting has no effect on stabilized stain. 
less steels such as titanium-bearing Type 
321 and niobium-bearing Type 347. Non. 
stabilized types (301, 302, 308, 309, 319 
316 and 317) are affected by heat and 
are subject to subsequent corrosion, As. 
semblies that have been powder cut can 
be restored to full corrosion resistance 
by proper annealing. Tables give recom. 
mended powder blends, conditions for 
manual powder cutting of 18-8 and 
typical conditions for powder cutting 
nonferrous materials, including Monel 
nickel, Inconel and Hastelloy C and BR 
Illustrations.—I NCO 7993 


5.9.4 

Solubility Factor in Metal Phosphate 
Pre-Treatments. Max KRONSTEIN, Pup 
Hrxon AND JACK GRANOWITZ. Paint and 
Varnish Production, 43, 19-30 (1953) Dec. 

Presents a study of metal-plosphate 
coatings on steel as a base for paint 
application. Graphs, tables, photographs, 


by 


diagram. 4 references—BTR, 7732 


5.9.4 

Structural Features of Oxide Coatings 
on Aluminium. F. Ketter, M. S. Hunt 
AND D. L. Rosinson. J. Electrochvem. Soc, 
100, No. 9, 411-419 (1953) Sept 

Electronmicrographs show that anodic 
oxide coatings on aluminum consist of 
close-packed cells of oxide, predomi- 
nantly hexagonal in shape, each of which 
contains a single pore. Pore size is a 
function of the electrolyte used and is 
independent of forming voltage, Wall 
thickness and barrier thickness are pri- 
marily a function of forming voltage 
and are affected to a minor degree by 
the electrolyte type. Dimensions of 
anodic coatings formed in sulfuric, oxalic, 
chromic and phosphoric acid are given 
with formulae for calculating cell size 
and pore volume.—EL., 7781 


5.9.4 

Metals in Phosphating Solutions: De- 
termination by Ion Exchange. G. (i:- 
BRIELSON. Metal Finishing, 51, No. 11, 63- 
64, 69 (1953) Nov. 

Method of determination of the metal 
content in phosphating baths (manga- 
nese and zinc phosphate solutions) by 
means of a cation exchanger in the hy- 
drogen form. The method is rapid and 
convenient for control of phosphating 
baths and concentrated phosphate solu- 
tions; an accuracy of 2-3% is claimed— 


BNF. 7702 


5.9.4 

Radiometric Study of Supplementary 
Chromate Coatings for Zinc and Cad- 
mium Plating. STANLEY L. Ester, Joo 
Doss, AND Mary ANN HeEnperson. Plat- 
ing, 41, No, 2, 147-154 (1954). 

The investigation was undertaken to 
determine the effect of occluded SO” 
ions on the corrosion-resistance of chro- 
mate supplementary coatings for zinc 
and cadmium plating. Radio-active = 
and Cr™ were used to determine the 
amounts of SO, and chromium in the 
coatings from various dip solutions. By 
the use of a special technique it was 
possible to count the radiation emitted 
by each isotope in the presence of the 
other. It was found that the amount 0 
SO: and chromium in the coat increases 
with the concentration of sulfuric acid 
in the solution, but not proportionately: 
The leaching of these two ions was als0 
determined by exposure in running We 
ter and in a humidity cabinet. The loss 
of chromium was slow and not more 
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than 10%. The SO. was lost more rap- 
idly, continuing up to 70% in several 
weeks. The sulfuric acid content of the 
dip solution was not related to the cor- 
rosion-resistance of the coating, and 
NO; -containing solutions were no bet- 
ter in this respect than SO,’ containing 
solutions —MA. 7973 


5.9.4 
The Density and Thickness of Anodic 


Oxide Coatings on Aluminium. A. Pratt. 
Alluminio, 22, 148-151 (1953). 

The density at different thickness of 
anodic films were determined directly 
by means of the hydrostatic balance, as 
well as indirectly from the coating weight. 
Thickness was determined by the Abbé 
gauge. In normal conditions, the density 
was in accordance with the theoretical 
mean value of d=2.5.—EL. 7800 


5.9.4 

Chromate Conversion Coatings. Amer. 
Soc. Testing Mat. Bull., No. 191, 41-42 
(1953) July. 

A summary of the information on 
chromate conversion coatings which is 
available at present, and of the problems 
which are yet to be solved. Acidified 
chromate type conversion coatings are 
widely used on zinc, cadmium and other 
metals. They provide corrosion protec- 
tion and a good base for subsequent or- 
ganic materials but little is known re- 
garding the reaction which takes place 
in forming the coatings, their analysis, 
or the thickness of the film which is 


formed 7664 


5.9.4, 3.4.8, 6.4.2 

Effects of Aluminium Ion Dissolved 
in Electrolyte on Properties of Anodic 
Oxide Film on Aluminium—Fffects on 
Properties of D.C, Anodic Oxide Film 
in Sulphuric Acid Process. TAKASHI 
Kunrmoto, Erzo IKEDA, HrrosH1 NIsHI- 
MURA AND HirosHrt Tant. Light Metals 
(Japan), No. 9, 63-68 (1953) November. 
_ The effects of aluminum ion dissolved 
in sulfuric acid electrolyte were studied 
both in the production shop and in the 
laboratory. The increase of dissolved 
aluminum ion and the decrease of free 
sulfuric acid was determined by daily 
analysis of the electrolyte in the produc- 
tion shop. The effects of aluminum ion 
which was dissolved in 15% sulfuric 
acid by adding aluminum sulfide was 
studied on the properties of anodic ox- 
ide film. The results were: 1, The in- 
crease of dissolved aluminum ion and 
the decrease of free sulfuric acid are 
Proportional to the anodized area. 2. The 
increase of dissolved aluminum ion is 
Proportional to the decrease of electrical 
conductivity of the electrolyte. 3, The 
dissolved aluminum ion has no marked 
effect on the thickness of the film. 4. In 
connection with the corrosion resistance 
ot the anodic oxide film, the small 
amount of dissolved aluminum ion has 
rather better effect, but it gradually 
lowers as the dissolved aluminum jon 
Mcreases more than 0.2%. 5. The abra- 
Sion resistance of anodic oxide film rap- 
idly lowers as the dissolved aluminum 
lon increases.—ALL. 7865 


5.9.4 

Study of Anode Potential During 
lectrolytic Polishing. P. BRoUILLET AND 
I EPELBOIN, Comptes Rendus. 238, No. 22, 
2160-2162 (1954) May 31. (In French). 
Measurements of variations in anode 
Potential after interrupting the current 
Were made for several electropolishing 
systems. On aluminum, the potential 
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passes through a maximum, thought by 
the authors to indicate that there is no 
oxide film present during polishing but 
that one forms subsequently. The gen- 
eral conclusion drawn is that during 
electropolishing the anode potential is 
primarily determined by the contact po- 
tential of a layer of anions adsorbed on 
the metal surface—BNF. 8012 


5.9.4 

Radiometric Study of Phosphate 
Coatings Formed on Steel in Pretreat- 
ment Baths. THomas F. Boyp, MIcHAEL 
GALAN, AND LEONARD Markowitz. Cor- 
rosion, 10, No. 9, 285-288 (1954) Sept. 

An investigation has been made of 
the amount of phosphate coating formed 
on steel by various rust-inhibiting solu- 
tions. The treatments used were phos- 
phoric acid, phosphoric acid with sodium 
dichromate and sodium nitrite with di- 
ammonium phosphate and with sodium 
phosphates. No correlation was found 
between the amount of phosphate coat- 
ing formed and corrosion resistance, The 
nature of the coating appears to be the 
significant factor. The most corrosion 
resistant coatings were formed by diam- 
monium phosphate-sodium nitrite and 
sodium phosphate-sodium nitrite treat- 
ments, the least by phosphoric acid 
alone. 8003 


5.9.4 

Conditions for Electrolytic Polishing 
of Metals and Alloys. S. H. BusH. Mate- 
rials & Methods, 39, No. 6, 137, 139, 141 
(1954) June. (Materials Engineering File 
Facts No. 276). 

A table giving details of conditions for 
electrolytic polishing of 21 metals, a 
variety of non-ferrous alloys, steels and 
cast iron with a bibliography of 57 ref- 
erences.—BNF. 8000 


5.9.4, 6.4.4 

Autoclave Treatment for the Produc- 
tion of Protective Coatings on Magne- 
sium Alloys. (In German). G. SCHICHTEL. 
Metallurgie u Giesscreitech, 3, No. a 281- 
286 (1953). 

Protective layers produced in the auto- 
clave on magnesium alloys from differ- 
ent solutions were investigated. The 
grey layers produced by solutions on 
sodium hydroxide basis at 10 atm. are 
relatively thick and can be colored in 
light tones because of their absorption; 
the corrosion resistance is increased in 
fluoride solutions. Solutions based on 
sodium monosulfide produce at 10 atm. 
layers which can be dyed a deep black 
in the autoclave. At only 6-7 atm., thin 
hard bronze-colored layers are obtained. 
The layers produced by these three 
methods are superior in corrosion pro- 
tection to all other methods. The bronze- 
colored layer offers best corrosion 
protection and is more economical to 
apply than the other way. The layers 
made at 10 atm, have a higher dielectric 
strength. Corrosion, impact and electri- 
cal tests and comparison with bichro- 
mate coatings. 7970 


5.9.4, 4.3.2, 6.4.2 

The Formation of Etching Figures in 
High-Purity Aluminium by Etching 
with Halogen Hydracids. A. Portryckt. 
Metall, 8, No. 5/6, 173-176 (1954) March. 

The formation of cubic etching fig- 
ures in aluminum can be considered as 
the result of the influence of chlorine or 
bromine ions present in the etching bath. 
The cubic etching figures are changed 
into the equilibrium form of the metal— 


76a 


which is the cubo-octahedron—when 
the action of the acid continues for a 
long time. If the decomposition is the 
result of rapid attack by iodine ions, 
cubo-octahedra are formed; fluorine ions 
produce no definite pattern. The forma- 
tion of adsorption compounds seems to 
influence the solution process. If the 
anions play an important role in the 
decomposition they have to be in direct 
contact with the metal. With regard to 
space requirement and arrangement of 
the lattice units the following consider- 
ations may explain the behavior of the 
metal surface: fluorine ions are smaller 
than the atoms of the metal planes. They 
can adhere symmetrically to the most 
densely packed plane, i.e. to the octahe- 
dral plane and therefore to any surface 
of the metal. With chlorine and bromine 
ions this is only possible for the planes 
of a cube which are loosely packed. Iodine 
ions are too big; they cannot adhere 
symmetrically to any plane of the metal. 
Therefore only chlorine and bromine 
ions are expected to show preferred re- 
action on a special plane, which, in this 
case, is the cubic plane of the metal, 
because they are able to adhere closely 
to the metal atoms and produce adsorp- 
tion bonds. This explains the formation 
of cubic etching figures as a consequence 
of spatial restrictions on the phase boun- 
daries. It proves that the primary de- 
composition product is not an oxide but 
a halogenide—ALL. 7875 


5.9.4, 6.4.2 


Anodic Behaviour of Aluminium and 
Its Alloys in Sulphuric Acid Electro- 
lytes. RALPH B. MAson AND PHYLLIS E. 
FowLe. Metal Finishing, 51, No. 10, 76 
(1953) October. 

This paper, presented at the 104th 
Meeting of the Electrochemical Society, 
at Wrightsville, N. C., September 13-16, 
1953, deals with the main factors affect- 
ing the rate of solution of anodic oxide 
coatings on aluminum as they are being 
formed in sulphuric acid electrolytes. 
Conditions favoring high coating ratios 
or thick hard abrasion-resistant coating 
have been investigated. Low tempera- 
tures, high current densities, which per- 
mit a shorter time of immersion in the 
electrolyte, and the addition of substances 
such as oxalic acid to the electrolyte, 
favor the formation of such coatings. This 
has been mainly an investigation of the 
competition between the rate of forma- 
tion and the rate of solution of the 
coatings.—ALL. 7817 


5.9.4, 7.5.2, 5.3.2 


Chemical Treatments for Protecting 
the Surface of Tinplate. E. S. Hences. 
Metaux: Corrosion-Industries, 28, No. 332, 
171-174 (1953). 

Two small drawbacks met with in the 
use of tinplate food containers are re- 
ferred to, viz. 1. the slight tarnishing 
occurring inside tins containing protein 
foods and 2. the appearance of small spots 
of rust on tinplate exposed to moist air. 
These and other defects can be eliminated 
either by a process of varnishing, or by 
coating the interior of the tin by anodic 
oxidation in dilute ammonium hydroxide 
or ammonium carbonate or a mixture of 
these two electrolytes, after removing 
grease and oxide by using the tin coating 
alternately as cathode and anode in the 
same electrolyte. Alternately, a film con- 
taining a hydrophilic colloid, e.g. Ami- 
taining a hydrophilic colloid, e.g. Amidon, 
can be deposited by electrolysis in a so- 
lution of sodium aluminate. Cheaper 
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processes involve the immersion of the 
tins, after degreasing, for some minutes 
in a 10% chromic acid solution at 99°¢ 
or by immersing the tins for some mip. 
utes in a hot alkaline solution containing 
both chromate and phosphate of sodium 
whereby degreasing and oxidation ar 
achieved together. The extremely thin 
coatings produced give complete pro- 
tection against sulfur and a considerable 
degree of protection against moist air 
This process of protection was found to 
be rather time-consuming. The time was 
reduced by using wetting agents, which 
reduced the operative time from 15 mip. 
utes to 30 seconds. Moreover, it was 
found that the tinplate could be treated 
in sheet form before making tins or 
boxes, without decreasing the degree of 
protection appreciably. This process, jn 
a slightly modified form, is always used 
nowadays. Progress has been achieved 
in the U. S. A. in order to cope with the 
high rate of tinplate production, and in 
Britain it has been found possible t 
reduce the sodium hydroxide content of 
the bath used in the “Protecting” process 
to 1%, with 0.3% sodium dic!iromat 
and very little wetting agent, while the 
time has been reduced from 30 to 3 sec- 
onds. Adhesion of varnish has !)cen im- 
proved.—MA. 7723 


5.10 Other 


5.10, 6.7.2 

Infiltration Improves Properties of 
Metal Powder Parts. J. L. [:vernarr 
Materials & Methods, 39, No. 4, 88-90 
(1954) April. 

Infiltration of metal powder skeletons 
is rapidly growing as a method of pro- 
ducing strong metal powder parts 
Porous titanium carbide compacts infl- 
trated with high temperature nickel or 
cobalt base alloys show excellent strength 
combined with notable ductility and im- 
pact resistance at temperatures up t 
resistance to oxidation up to this tem- 
perature. Table, graph and illustrations 
—INCO. 7481 


5.11 Design—tInfluence on 
Corrosion 


5.11,16 
Metals Engineering: Design. 0. | 
Horcer, Ed. Book, 1953, 405 pp. McGraw- 
Hill Book Co., New York and London. — 
This book, produced under the aegis 
of the American Society of Mechanical 
Engineers, is part of the “A. S. M. E. 
Handbook”; three other volumes to be 
published later which will deal with 
Metals Properties, Engineering Tables, 
and Metals Engineering: Processes. Wit! 
rare exceptions, the 48 sections deal i 
general terms with the essential proper 
ties which need to be evaluated by the 
design engineer in his selection of me 
terials. After a short introduction on 
selection of material by H. W. Gillett, 
the other 47 sections are set out under 
mechanical properties of metals in de 
sign (31 sections), mechanical factors 
influencing corrosion (2 sections), met 
allurgical factors in design (7 section’, 
all dealing with non-destructive testing), 
processing considerations in design | 
sections), and design procedures (12 sec 
tions). Only three sections deal im de- 
tail with non-ferrous topics, i.e., alumimum, 
magnesium and metallic coatings.— BN as 
7/9) 
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nn 
MATERIALS OF 
CONSTRUCTION 


ED 
6.2 Ferrous Metals and Alloys 


cecaerecnies + arene tmnt ni 


6.2.3, 8.1.2 

Recommendations on Methods of Pro- 
tection Against Corrosion for Light 
Gauge Steel Used in Building. British 
Standards Institution, 2 Park Street, 


London, W.1. P. D. 420, Sept., 1953, 
13pp. 

Concerned with mild steel components 
not exceeding 10 S.W.G. (0.128 in.) in 
thickness, for general building construc- 
tion, Six grades of protective schemes 


are desc1 
of paint 


bed, comprising up to 3 coats 
one or over thick, thin or flash 


metallic coatings (zinc, aluminum, or 
terne), or a phosphate coating. General 
recommeidations; protective schemes; 
paint systems; protective grades recom- 
mended for various exposure conditions; 


good des n—BNF., 7694 










6.2.5 

Observations on Three Non-Tarnish- 
ing Ferrous Alloys. A. A. KrisHNaNn. J. 
Sct. Ind. Research (India), A, 12, 451-453 
(1953) tember. 

The pressing need for a _ relatively 
cheap tarnish-resistant alloy using ma- 
terials entirely of Indian origin led to 
the development of three new aluminum 
manganese steels. Alloy #1 contains 8.47 
aluminum, 26.21 manganese, 0.26 carbon, 
and 63.81% iron. Alloy #2 contains 
13.66 aluminum, 23.54 manganese, 0.35 
carbon, and 62.36% iron. Alloy #3 con- 
tains 9.59 aluminum, 21.51 manganese, 
0.62 carbon, and 68.40% iron. Specific 
gravities of allovs #1, #2, and #3 are 6.8, 
6.7, and 6.6 respectively. Alloys #1 and 
=3 can be forged easily around 950- 
1000°C. Their qualities are similar to 
those of 18-8 chromium nickel steel. 
Both have two-phase structures resem- 


bling S-80 type 
nickel steel and 


16% chromium—2% 
have equal quantities of 
austenite and delta ferrite. Alloy #2, with 
a higher aluminum content, has a differ- 
ent structure in which needles of an 
Iron-aluminum compound are present in 
a solid solution matrix. Cast alloys #1, 
*2, and +3 have a Vickers Pyramid 
hardness of 240, 316, and 328, respectively. 
Whereas plain carbon steels quickly 
tarnished and rusted in the laboratory 
atmosphere, these new alloys retained 
their machined surfaces and showed no 
— for over 6 months. On the basis 

t 400-hr. tests in tap-water, corrosion 
<iisiecd as penetration in inches per 
yr, was 0.0001 for alloy #1 and 0 for #2 
and #3. In 3% sodium chloride solution, 
penetration on the basis of 24 hr. tests 
Was 0.0035 inches per year for alloy #1, 


0.0050 in in. for #2, and 0.0046 inches for 
Fd, In 5% sulfuric acid and 5% nitric 
acid, corrosion penetration for alloy #1 


Was 300 inches and 5.0 inches per year, 
respectively, For alloys #2 and #3 cor- 


rosion in both reagents was high. 

All three alloys are in the develop- 
— stage and much more needs to be 
done before they can be recommended 
for industrial use—PDA. 7831 


6.2.5, 3.4.3, 4.6.1 
Solubili ity of the’ Products of Corro- 
sion of Stainless Steel in 600°F. Water. 
od Pray aNnp E. F. Stepuan. Battelle 
femorial Inst. U. S. Atomic Raeriey 
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Comm. Publ. November 30, 


1953, 12 pp. 

The solubilities of the major elements 
from the products of corrosion of Type 
347 stainless steel and analytical-grade 
iron in 600°F water were determined. 
Analyses were made of water samples 
taken both at room temper rature and at 
600°F. The tests were run in degassed 
water, water containing 200 ml/1 of 
oxygen, water containing 200 ml/1 of 
hydrogen and water adjusted to pH 10 
with lithium hydroxide. The amounts of 
iron, nickel, and chromium found in the 
water samples at 600°F in all tests were 
less than 0.03 ppm. The room tempera- 
ture samples were essentially the same. 
Because the solubilities were below the 
limit of analysis, it was not possible to 
determine the temperature coefficient of 
solubility. Under conditions involving a 


(BMI-891), 
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temperature differential, and even if the 
temperature coefficient of solubility is 
high, the extremely low solubilities would 
require very large volumes of water in 
order to form an appreciable quantity of 
solid product from true solution. The 
presence of loosely adhering corrosion 
product on samples and autoclave indi- 
cates the possibility of transport of this 


solid material from the place of origin 
to another area by suspension, rather 
than in true solution, especially in a 
flowing system.—NSA. 7859 


6.2.5, 3.6.2, 3.6.6 
Contact Corrosion of Stainless Steels 
in Water at Temperatures up to 600°F. 


H. A. Pray anp W. E. Berry. Battelle 
Memorial Inst. U. S. Atomic Energy 
Comm. Publ. (BMI-886), November 24, 
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1953, 24 pp. Declassified March 1, 1954. 

The seizing of stainless steel couples 
by crevice corrosion in water at temper- 
atures up to 600°F depends on several 
factors. Straight chromium steels (Types 
410 and 430) seize more readily than 
chromium-nickel steels (Types 347 and 
17-4). Seizing occurs more readily in 
crevices formed by journal-sleeve ar- 
rangements than in those formed by the 
mating surfaces of flat plates. Seizing 
occurs as a result of ferric oxide build-up 
at the periphery of the crevice area. 
Degassed water and water containing 
dissolved hydrogen or small amounts of 
lithium hydroxide retard the growth of 
ferric oxide. Increasing the amoynts of 
dissolved oxygen in test water results in 
increasing amounts of ferric oxide being 
formed with subsequent seizing. In- 
creasing the length of time on test also 
increases the possibility of seizing. Gal- 
vanic corrosion in water at 600°F is neg- 
ligible on Types 347 and 410 stainless 
steels coupled to each other. (auth.)— 


NSA. 7857 


625,3.7.3 

The Influence of Low-Temperature 
Treatment on the Mechanical Properties 
of Heat-Treated High-Speed Steel. V. I. 
Makarov. Vestnik Mashinostroeniva, 33, 
No. 12, 63-66 (1953) December; Engr’s. 
Digest, 15, No. 4, 164 (1954) Apr. 

Samples of high-speed steel (0.74% 
carbon, 4.28% chromium, 18.73% tung- 
sten, 0.26% vanadium, 0.48% molybde- 
num) were quenched at 1260°-1320° C 
and tempered at 50°-650° C. Influence of 
subsequent low-temperature treatment 
at —78°C on the mechanical properties 
of the samples was studied. These were 
determined by bending and torsion tests. 
Results show that bending strength goes 
up with tempering temperature from 200 
kg/mm’ without tempering to 300 kg/mm’ 
at 550°C. Low-temperature treatment 
increases both values to 250 and 380 
kg/mm’* respectively. The influence of 
tempering temperature on torsion strength 
is equally pronounced, but not that of 
low-temperature treatment. In all cases, 
strength falls rapidly and ductility rises 
equa'ly rapidly beyond a tempering tem- 
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perature of 550°C. Low-temperature 
treatment greatly increases the plastic- 
ity of the steel. Without cold treatment 
the steels show a brittle failure when 
tested in bending. After low-temperature 
treatment plastic deformation precedes 
failure. This property is expressed by 
the residual deflection. For steels tem- 
pered at 550°C, the residual deflection is 
increased 12 times by low-temperature 
treatment, while the ultimate strength 
increases in some cases by 30%. Also 
of interest is a fairly gradual variation 
of the shear modulus of the steel with 
tempering temperature for steels sub- 
jected to low-temperature treatment. The 
study included examination of chemical 
and crystallographic changes due _ to 
tempering and subsequent low-temperature 
treatment.—I NCO. 7830 


6.2.1, 6.3.1, 6.4.1, 3.8.4 

History and Position of Research on 
Alloy Constitution. (In German). H. 
SPENGLER. Metall; 8; No. % & %4; 24-25, 
107-115 (1954) Feb. 

First part includes calculations of 
possible numbers of systems and those 
actually investigated. Thus, among the 
metals 3403 binary systems are said to 
be possible, 783 have been investigated; 
for ternary systems the numbers are 
91,881 and 334, Second part lists binary 
systems which have been investigated, 
and groups them according to the type 
of constitutional diagram, Bibliography 
of all papers on binary systems from 
1944 (the date of J. L. Haughton’s 
bibliography) to autumn, 1953, also 
giving references to Metallurgical Ab- 
stracts.—BNF. 7966 


6.2.2 

G. E, Research Makes Crystals of 
Pure Iron. Am. Metal Market, 61, No. 
51, 11 (1954) March 17. 

Perfect crystal wires (“whiskers”) of 
pure iron, about 0.001-inch thick and 1 
inch long have been prepared by Gen- 
eral Electric Co., USA, who claim that 
they are 100 times stronger than any 
known metallic crystal and do not rust. 
— BNF. 7990 
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6.2.5, 3.7.3; 5.12 

The Fatigue Properties of Inveg. 
ment-Cast 0.2% Carbon, 18% Chromj. 
um, 2% Nickel Stainless Stee] 
Their Improvement by Nitriding anq 
Shot-Peening. T. FirzGerRaLp anp J, § 
NortHwoop. Brit. Ministry of Supply 
Nat. Gas Turbine Establishment, Memo, 
No. M. 162, Oct., 1953, 25 pp. 

Low fatigue properties were obtained 
with the 0.2% carbon, 18% chromium 
2% nickel stainless steel in the invest. 
ment cast and heat treated condition, 
Attempts were made to improve jts 
fatigue strength by processes which jp. 
crease the endurance ratio, without any 
serious effect on tensile properties and 
ductility. Fatigue tests show that 
nitriding or shot-peening can be used to 
increase the fatigue strength of invest. 
ment cast blades to a level on the par 
with that of the wrought material, Ip. 
creases in fatigue strength of up to 40% 
above that of the “as-cast” surface 
condition were obtained by nitriding or 
peening the surfaces of buffed or elec. 
trolytically polished blades and_ test 
pieces. Nitriding lowers the corrosion 
resistance of 18/2 stainless when sub. 
jected to outdoor weathering tests, while 
shot-peening does not appreciably alter 
the corrosion resistance. Diagrams, 
tables, graphs, photomicrographs and 22 
references.—I NCO. 8039 


6.2.5, 5:3.2 

Protective Value of Chromium Plate 
on Type 410 Stainless Steel in Marine 
and Urban Atmospheres and in Tide- 
water. Frep M. REINHART AND [avi B, 
Batiarp. U. S. National Bureau of Stand- 
ards, Report No. 2406, April, 1953, 20 1. 

An investigation was conducted to 
determine whether chromium-plated 
Type 410 stainless steel could be sub- 
stituted for Type 316 stainless steel for 
some corrosive conditions in aircraft and 
whether chromium plating would in- 
crease the life of Type 410 stainless 
steel, In panel tests, the chromium plate 
(0.00041-inch) was discolored with red- 
dish rust stains and the underlying steel 
rusted within 3 months of exposure in 
urban and marine atmospheres and was 
discolored with scattered rust stains 
within 6 months in tidewater. The chro- 
mium plate offered some protection to 
the Type 410 stainless steel in all three 
environments and the rust was tighter 
and more adherent than that on the 
unplated Type 410. 

In general, however, chromium-plated 
Type 410 stainless steel would not be 
an acceptable substitute for Type 316 
stainless steel in aircraft applications. 
This would be true, especially in cases 
where discoloration from rust stains 
would be objectionable. Where discol- 
oration is not a factor, chromium-plated 
Type 410 stainless steel would probably 
be more satisfactory than the unplated 
type in atmospheric environments— 


PDA. 7883 
rr S 


6.3 Non-Ferrous Metals and 
Alloys—Heavy 


6.3.6, 4.3.3 

Kinetics of the Dissolution of Coppef 
in Aqueous Ammonia, J. Hacprerw. /. 
Electrochem. Soc., 100, No. 10, 421-428 
(1953). 

The reaction of copper with aqueous am- 
monia is given by: Cu-+ 40, +4N 
(aq.) + H.O —> Cu(NH:).** + 2( )H. At 


low oxygen concentrations the rate-de- 
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termining factor is the transport of oxy- 
gen to the copper surface, but with 
excess oxygen the chemical reactions at 
the copper surface control the corrosion 
rate. Two reactions proceed simultane- 
ously, and with independent rates, which 
are first-order with respect to the con- 
centrations of ammonia and NH;,. 
Mechanisms for these reactions are sug- 
gested.9 references.—MA. 7729 


6.3.8 

The Eftects of Some Constitutional 
Factors on the Creep and Fatigue Prop- 
erties of Lead and Lead Alloys. L. M. T. 
Hopkin AND C. J. Tuwartes. J. Inst. Met- 
als, 82, 181-196 (1953) December. 


An investigation of the creep and fa- 
tigue properties of extruded lead alloys 
based on a high purity lead. The effects 
of the amount and nature of the alloying 
addition, temperature and speed of ex- 
trusion, grain size and shape, occurrence 
of age hardening and precipitation of a 
second phase from solid solution, were 
examined, (Work done by Brit. Non- 
Ferrous Metals Res. Assoc.) —BNF. 

7708 


6.3.1, 1.6, 6.4.1 

Modern Uses of Non-Ferrous Metals. 
C. H. MatHewson (Editor). Book (sec- 
ond edition), 1953, 530 pp. American In- 
stitute of Mining and Metallurgical 
Engrs., 29 West 39th Street, New York. 

As compared with the first edition of 
1935, most of the chapters have been 
revised by the original authors, some 
have new authors and necessarily a 
number of new metals are discussed. 
After an initial chapter on new indus- 
trial development and exploitation of 


metals and alloys, there are 25 chapters 


covering aluminum, arsenic, antimony, 
beryllium, bismuth, chromium, cobalt, 
copper, gold, lead, magnesium, manga- 
nese as a non-ferrous metal, molybde- 
num, nickel, platinum metals, silver, 
selenium and tellurium, silicon and ger- 
manium, tantalum and niobium, tin, ti- 
tanium and zirconium, tungsten, ura- 
nium, vanadium, zinc and cadmium. 
There is no need to stress the value of a 
book of this kind written by individual 
specialists: the first edition was reprinted 
six times.—BNF. 7849 


6.3.5, 3.2.3 

Scaling of Niobium in Air. H. INouyE. 
U. S. Atomic Energy Commission Publ. 
(ORNL-1565), 1953, 16 pp. 

The niobium used was_ high-purity 
strip containing small amounts of cop- 
per and titanium, and possibly tantalum; 
the oxygen content was 0.25%. Tests 
were carried out by a continuous-weighing 
method in dry air and in air with a 
partial water-vapor pressure of 18.6 mm. 
Hg at standard temperature and pres- 
sure; the temperature range was from 
400° to 1200°C. At 400°C, in dry air, 
oxidation was sporadic and slow for 21 
hr.; thereafter the rate was linear. The 
scale comprised a black oxide with an 
outer white matrix and was identified as 
the T form of Nb-O; [Brauer, Z. anorg. 
Chem., 248, 1 (1941)]. The early course 
of the oxidation is due to a _ periodic 
rupture of a protective oxide, while the 
change to a linear rate is considered to 
result from the formation of the porous, 
white oxide. The effect of water at 400°C 
was found to be catalytic, increasing the 
linear rate by a factor of 90, At 600°C 
the oxidation in both moist and dry air 
was linearly related to time, the rate in 
moist being ~ % that in dry air. In 


80a 


both cases the oxidation product was the 
T form of Nb:Os; alone; only the white 
oxide was found at 600°C, The rates of 
oxidation were again linear at 800°C. 
The oxides were mixtures of T Nb:2Os 
and H Nb:Os, and both black and white 
forms were present. At 1000°C the oxi- 
dation was linear with time, moisture 
having no effect on the rate; the oxida- 
tion product was the H Nb:Os. No dif- 
ference in behavior was observed at 
1200°C. A plot of the log rate constant 
against 1/1 gave a linear relationship 
with an inflection at 900°C, where the 
scale undergoes a modification of form. 
The activation energy was 13,400 cal./mole 
between 600° and 900°C, and 4350 
cal./mole between 900°C and 1200°C.— 
MA. 7827 


6.3.6, 1.6, 2.5, 6.5 

A. S. T. M. Standards on Copper and 
Copper Alloys. Book, 1953, 540 pp. Am- 
erican Society for Testing Materials, 
1916 Race Street, Philadelphia, Pa. 

This book brings together in convenient, 
up-to-date form all the A.S.T.M. Stand- 
ards pertaining to copper and copper 
alloys, which were developed by Com- 
mittee B-5 on Copper and Copper Al- 
loys, Cast and Wrought, and other 
A.S.T.M. technical committees. It in- 
cludes in their latest form 115 widely 
used A.S.T.M. standards, including 102 
specifications; 9 test methods; 2 recom- 
mended practices—one for tension test 
specimens for copper-base alloys for 
sand castings, the other for designating 
significant places in specified limiting 
values; and 2 classifications—one for 
cast copper-base alloys, the other for 
copper, A high percentage of the mate- 
rial included in the earlier edition has 
been revised and four of the methods 
are new. 

Standards cover copper, copper alloy, 
and copper-covered steel electrical con- 
ductors; non-ferrous metals; plate, sheet, 
strip, and rolled bar; rod, bar, and 
shapes; wire; pipe and tube; ingot; sand 
and die-castings; filler metal; and meth- 
ods of test for copper and copper alloys. 

A group of specifications cover non- 
ferrous metals such as slab zinc; pig 
lead; nickel; phosphor; silicon; elec- 
trolytic cathode copper, and others. Also 
included are test methods covering ex- 
pansion; mercurous nitrate; resistivity; 
preparation of micrographs; tension; 
hardness; sampling; and grain-size evalu- 
ation —MA. 7700 


6.3.6, 2.2.2, 2.2.7 

The Corrosion of Beryllium Copper 
Strip in Sea-Water and Marine Atmos- 
pheres. JoHN T. RicHARDs. Am. Soc. 
Testing Materials, Preprint No. 71, 1953, 
18 pp. 

Corrosion tests were carried out for 
periods up to 2 years on copper-1.9% 
beryllium-0.25% cobalt and copper-2.7% 
cobalt-0.5% beryllium alloys. Specimens 
were exposed to the marine atmosphere 
at Kure Beach at 80 ft. and 800 ft. from 
the sea. Tests were also carried out in 
sea-water at Harbor Island under the 
following conditions: 1. immersion in 
quiet sea-water (tidal flow), 2. immer- 
sion in sea-water flowing at ~ 3 ft./sec., 
3. a rotating-disc test in sea-water giving 
velocities up to 28 ft./sec., 4. another 
rotating-disc test with specimens at- 
tached to the periphery of the disc, 5. 
jet-impingement tests of the aspirator 
type and the B.N.F.M.R.A.-type with 
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water speeds of 12 and 15 ft./sec. Tesp 
Some measurements of electrode poten. 
tials and polarization curves were made 
The results of exposure tests were ex. 
pressed in terms of weight loss and 
decrease in strength and elongation 
Phosphorus-deoxidized copper, arsenical 
Admiralty brass, 70:30 copper nickel 
(0.4% iron), and phosphor bronze (5% 
tin were included in the tests as com. 
parison materials. In all exposure tests 
the corrosion rates decreased with time, 
Where comparisons were made, copper- 
beryllium alloy was slightly better than 
copper-cobalt-beryllium alloy. Variations 
in temper and heat-treatment of the 
copper-beryllium alloy had a negligible 
effect on corrosion-resistance. 12 refer. 
ences.—MA. 7853 


6.3.6, 3.4.8, 3.8.4 

The Anodic Behavior of Copper in 
Neutral and Alkaline Chloride Solutions, 
H. Lat anv H. R. Tuirsk. J. Chem, Soc 
(London), 1953, 2638-2644, Sept 


An account of work on the copper- 
water-chlorine system under neutral and 
alkaline conditions, This comprised a 
study of the anodic behavior of copper 
in neutral (0.1, 0.5, 1.0, 2.0, and 40 
M-sodium chloride) and alkaline (N. 
2N, 4N-sodium chloride + 1 ¢./1 s0- 
dium hydroxide) solutions at 17° or 18°, 
40°, and 60°C in the presence and ab- 
sence of air. Changes in overpotential 
during constant-current polarization and 
after discontinuing the current were re- 
corded. The results are not described in 
detail, but an overall picture is siven of 
the behavior of the system under these 
conditions. Some observations are made 
on periodic phenomena occurring at high 
current density.—MA. 7765 


6.3.6, 3.7.2 

Corrosion Behavior of Special Cast 
Brass Alloys. (In German). E. Petzet. 
Metall, 7, No. 19/20, 767-771 (1953) Oc- 
tober. 

Aluminum brasses_ containing 0.31- 
1.54% iron, 0.31-1.26% manganese, and 
0.30-1.50% nickel; silicon brasses with 
small additions of lead, arsenic, manga- 
nese, and nickel; and copper-zinc alloys 
of 50-60% copper content with additions 
of nickel and tin were tested for corro- 
sion resistance in a solution of 3% so- 
dium chloride plus 0.1% hydrogen per- 
oxide. In addition the aluminum brasses 
were also tested in 10% hydrochloric 
acid and artificial sea water. 

In general, small amounts of nickel 
and arsenic improved the corrosion re- 
sistance of aluminum and silicon brasses. 
Beta-type aluminum-iron-nickel and nickel- 
silicon brasses showed the best mechat- 
ical properties. In the heterogeneous 
(a & B) region, all alloys showed tend- 
encies toward dezincification and occlu- 
sion of oxidation products.—PD A. 780! 


6.3.6, 3.7.2 

Gases in Phosphor-Bronzes. (In 
French). A. T. Pat. Congrés_ Interna 
tional de Fonderie, Paper Cl-1, Sept. 
1953, 7 pp. Obtainable from the Associa- 
tion Technique de Fonderie, 2 rue de 
Bassano, Paris 16e. 

Taking the susceptibility to steam un 
soundness as a criterion of deoxidation, 
it is shown that the addition of phos 
phorous to 10% tin-bronze performs n0 
further deoxidation if the metal is melted 
under charcoal. This method of melting 
was not found to increase the ibsorp- 
tion of hydrogen.—BNF. /0hé 
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6.3.6, 4.3.5 

The Corrosion of Copper by Elemen- 
tary mane: (Interim Statement of 
Results). P. Brown, J. M. CRrasrree, 
AnD J. F. pete Atomic Energy Re- 
search Establishment, - Harwell, Berks 
Co oe (AERE-C/R-1241), April 

1953, 16 pp. : 
i. are presented on the effects of 
pressure, temperature, and heating dur- 
ing interruption of fluorination on the 
corrosion of copper by fluorine —NSA. 


7640 


6.3.6, 8.8.1, 5.3.2 

Lead in the Construction of Modern 
Chemica! Installations. HANs H. Horcer. 
Z. Metalikunde, 44, No. 4, 117-122 (1953). 
The excellent corrosion-resistance and 
hanical strength of lead make 
iely useful in the chemical in- 
dustry | determine the manner of its 
employnicnt. Separate components, which 
have to carry stress are made from al- 
loys coutaining antimony or copper to 
improve strength and creep-resistance. 
Pure lead is used for the lining of ves- 
sels constructed in steel or copper sheet. 
Hot-dip and galvanic coatings are em- 
ployed, but for applications involving 
little n pegs stress unbounded lead 
sheet linings are very successful, whereas 
in the presence of severe mechanical or 
thermal stresses preference is given to 
steel plate with a thick covering of lead 
which weld-deposited on a thin tin 
intermediate coating —MA, 7701 


poor n 
it extré 


6.3.6 


Fabrication of Copper and Copper 
Alloys: Some Common Faults. Davin 
D. Steav. Australasian Engr., 1953, 48-53, 
August 

Faults are discussed under the follow- 
ing headings: 1) manufacture of hot 
stampings or pressings, 2) cor rosion fail- 
ures, including stress-corrosion cracking, 
3) fire-cracking, 4) annealing and _ heat- 
treatment difficulties, 5) hydrogen 
embrittlement or “gassing” of oxygen- 
bearing copper, 6) welding and brazing, 
7) bending and similar forming opera- 
tions, 8) spinning, drawing, and _ press- 
ing, 9) machining, 10) electroplating and 
metal finishing, 11) troubles due to de- 
fective design, over-stressing during as- 


sembly, etc —MA. 7891 


6.3.6, 1.3 


Copper and Copper Alloys: Survey of 

Technical Progress During 1953. E. 
Voce. Metallurgia, 48, No. 290, 289-298 
(1953) Dee. 

Copper production, foundry practice, 
fabrication techniques, finishing and plat- 
ing, properties and applications, corro- 
sion and protection, joining, powder 
metallurgy, physical metallurgy. Biblio- 
graphy. —EL, 7988 


6.3.6, 3.5.9, 3.2.3 


High Temperature Oxidation of Cop- 
per- -Aluminum Alloys. P. Spinept. Metal- 
lurgia [ta liana, 45, No. 12, 457-461 (1953) 
Dec. 

_ Description of the results obtained 
trom experiments carried out on various 
copper-aluminum alloys, with “chemical 
Comp sitions varying from 0.2 and about 

“0% of aluminum, utilizing a device by 
which it is possible to follow directly the 
Variations in weight of a sample in func- 
tion of the temperature. 

lhe fact that the oxidizability of the 
alloys varies remarkably with the in- 
crease of the aluminum concentration is 
highlighted and the existence of a clear 
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interdependence between this oxidiz- 
ability and the stable phase at the ex- 
perimental temperature is observed. 
On this basis some general conclusions 
are drawn in analogy to what has al- 
ready been observed in preceding re- 
searches carried out at the Institute for 
Metallurgy in the University of Rome.— 


MI. 7888 


6.3.11 


The Chemical Properties of Gold (Al- 
loys). (In German). Ernst RAuB AND 
ANNEMARIE ENGEL. Z. Metallkunde, 44, 
No. 7, 298-301 (1953) July. 

A report of a study of the resistance of 
gold solid-solution alloys of the binary 
type with silver, copper and nickel and 
of ternary and quaternary types with 
aluminum, copper, manganese, nickel, 
antimony, tin and zinc towards hydrogen 
sulfide containing atmospheres, M/5- 
Na:S: solution, sulfur vapor (in vacuo) 
and a 3% sodium chloride + 0.1% 
hydrogen peroxide solution, all at 20 C 
and for 5, 15, 24 hours and 30 days re- 
spectively and an atmosphere of 80% 
relative humidity at 60 C. Plots of the 
increase in weight against total alloying 
components in wt.-%, show that small 
alloying additions cause an initial de- 
crease in the corrosion-resistance of 
gold; alloying additions in the range 
5-60 wt.-% lead to an almost constant 
rate of attack, but with further additions 
corrosion increases rapidly. In many 
cases, however, the composition range 
separating slow from rapid attack is so 
small that no true boundary can be de- 
fined. Of the binary alloys the resistance 
to attack by sulfur compounds increases 
in the order copper — silver — nickel; 
the reverse is true with sodium chloride- 
hydrogen peroxide solution. The rate of 
attack is similar, differing only in detail, 
irrespective of whether the material is 
in the cold-rolled or heat-treated condi- 
tion. Lead-silver solid-solution alloys be- 
have in a similar manner. Two refer- 
ences.—MA. 8001 


6.3.11, 4.3.2 


The Attack of HCl on Platinum. (In 
German). H. von WARTENBERG. Z. anorg. 
u allgem. Chem., 273, No. %, 91-95 
(1953) July. 

Aqueous hydrogen chloride hardly at- 
tacks platinum perceptibly. The attack 
becomes very marked on addition of po- 
tassium chloride and cesium chloride 
(but not sodium chloride and lithium 
chloride). Similar effects occur with 
platinum, in molten cesium chloride or 
potassium chloride, with gaseous hydro- 
gen chloride (no effect with lithium chlo- 
ride or sodium chloride) —BNF. 8002 


6.3.13, 6.3.20 } 
Tantalum and Zirconium: Preparation 
and Properties. G. L. MILter. Ind. Chem- 
ist, 29, No. 345, 482-488 (1953) October. 
General properties and production of 
tantalum and zirconium; sintering of 
tantalum powder and melting of zirco- 
nium; physical and mechanical proper- 
ties; comparison of corrosion resistance 
of tantalum and zirconium with stain- 
less steel; uses for chemical engineer- 
ing.—BNF. 7838 


6.3.14, 5.3.4 

Tin and Its Alloys as Chemical Engi- 
neering Materials of Construction. R. J. 
Nekervis. Ind. and Eng. Chem., 45, No. 
10, 2254-2260 (1953) Oct. 

Part of the seventh annual Materials 
of Construction Review. Future pros- 
pects for tin, new tin-containing alloys 
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(titanium-tin, zinc-tin, bearing alloys, 
solders and soldering, bronzes, etc.), tin 
alloy electrodeposition, electro-tinning, 
canning practice, corrosion resistance, 
basic research, analysis, refining and 
reclamation. 184 references —BNF. 7834 


6.3.15 

How Stable Is Titanium in the Vital 
Operating Range. H. A. JoHNLE. /ron 
Age, 172, No. 17, 116-119 (1953) Octo- 
ber 22. 

The tensile properties of titanium-1.3% 
iron-2.3% chromium after ageing at 260°, 
288° and 315°C for periods up to about 
250 hr. are given, The material appears 
to age-harden owing to compound for- 
mation and decomposition of the meta- 


7-9 


stable B-phase.—BNF. 7750 


6.3.15, 2.3.4 

Methods for Analysis of Titanium 
Alloys. Anal. Chem., 25, No. 10, 1432- 
1449 (1953) Oct. 

Contains the following seven papers: 
“Colorimetric Determination of Silicon 
in Titanium Alloys,” M. Codell, C. 
Clemency and G, Norwitz (determina- 
tion of 0.005-1.5% silicon by the molyb- 
denum blue method after hydrolyzing 
most of the titanium as a crystalline 
precipitate from HBF,); “Nephelometric 
and Gravimetric Determination of Small 
Amounts of Calcium in Titanium Al- 
loys,” M. Codell, A. Cherney and G. 
Norwitz (separation as sulfate in meth- 
anol); “Colorimetric Determination of 
Small Amounts of Aluminum in Titanium 
Alloys,” M. Codell and G. Norwitz (Alu- 
minon method); “Determination of 


Molybdenum in Molybdenum-Titanium 
Alloys by Precipitation as the Sulfide,” 


G. Norwitz and M. Codell; ‘“Polaro- 
graphic Determination of Molybdenum 
in Titanium Alloys,” M. Codell, J. J. 
Mikula and G. Norwitz; “Determination 
of Phosphorus in Titanium Alloys,” M. 
Codell and J. J. Mikula (molybdenum 
blue method); and “Colorimetric Deter- 
mination of Small Amounts of Boron in 
Titanium Alloys,” M. Codell and G. 
Norwitz (separation by distillation as 
methyl borate, then determination with 
1,1-dianthramide).—BNF. 7661 


6.3.15, 3.6.6 

Corrosion of Titanium and Other 
Alloys Studied, /ron Age, 171, No. 14, 
178-179 (1953) April 2. 

The galvanic corrosion of titanium 
and its alloys used in contact with an- 
other metal in a corrosive medium is 
not different in kind from that in other 
metals, although titanium is cathodic 
instead of anodic to most constructional 
metals. Test data are tabulated. It is 
recommended that metals close together 
in the galvanic series be chosen where 
combinations are unavoidable; that in- 
sulation be used if practical; and that 
both metals be coated when together. 
Threaded joints should be avoided if 
possible. Replaceable waster pieces, pro- 
tective current and chemical inhibitors 
minimize corrosion, 7775 


6.3.45, 3.7.3, 3:72 

The Effect of Alloying Elements on 
Welds in Titanium. G. KE. FAULKNER, 
G. B. GraB_e AND C. B. Vovpricu. Weld- 
ing J., 32, No. 10, 481s-497s (1953) Oct. 

The effects of iron, manganese, chro- 
mium and molybdenum on the mechan- 
ical and metallurgical properties of welded 
joints in titanium.—BNF. 7742 


82a 


6.3.19, 6.3.2, 3.4.8, 3.8.4 

The Rate of Dissolution of Zinc and 
Cadmium in Chromic Chloride Solu- 
tions. Ceci. V. KING AND NATALIE MAYER. 
J. Electrochem. Soc., 100, No. 11, 473-479 
(1953). 

The corrosion rate is greatly affected 
by the form of chromium ion present 
(the green dichlorotetraaquo, or the 
purple hexaaquo), the pre-treatment of 
the metal surface, and the pH. The rate- 
controlling process depends on the con- 
ditions and includes a simple chemical 
reaction, transport of Cr**, and an elec- 
trochemical process due to couples 
formed by deposition of chromium on 
the zinc, 15 references —MA. 7766 


6.3.20, 3.8.4 

Solution Potentials of Zirconium. 
W. E. RuTHER AnD J. E. Dratey. Argonne 
National Lab. U. S. Atomic Energy 
Comm. Publ. (ANL-5165), December 
25, 1953, 16 pp. 

The solution potentials of zirconium 
crystal bars were measured at 50 and 
315°C in gas-saturated distilled water 
and in other aqueous solutions. An at- 
tempt was made to correlate these po- 
tentials with the previously observed 
corrosion behavior of the zirconium sam- 
ples in water at 315°C. No correlation 
was observed for any of the tested solu- 
tions. The relation between the solution 
potential of zirconium and that of stain- 
less steel was observed as a function of 
pH at 315°C and as a function of tem- 
perature in neutral water. (auth.)—NSA. 


7864 


6.3.20, 4.7 

Corrosion of Zirconium and Its Alloys 
in Liquid Metals. R. F. Koentc. Knolls 
Atomic Power Lab. U. S. Atomic Energy 
Commission Publ. (KAPL-982). October 
1, 1953, 14 pp. 

Details are given of the corrosion of 
zirconium and its alloys in a number of 
common liquid metals at temperatures 
up to 800°C. The results are greatly in- 
fluenced by the fact that the metal is a 
strong deoxidizer and also dissolves ni- 
trogen and hydrogen, so that weight 
gains are frequently recorded in such tests. 
The resistance to attack by liquid bismuth, 
bismuth-indium-tin, bismuth-lead, bismuth- 
lead-indium, and bismuth-lead-tin alloys 
is either poor or limited at 600°C; at 
300°C the resistance to bismuth-lead 
and bismuth-lead-tin alloys is good; at 
800°C the resistance to attack by all 
these alloys is poor. Gallium attacks 
zirconium readily at temperatures greater 
than 100°C, forming GaZr; mercury 
likewise dissolves zirconium at compar- 
atively low temperatures. Zirconium re- 
sists attack by lithium toa limited extent 
at 600° and 800°C, but it has a low re- 
sistance to attack by magnesium at 
655°C. Sodium, potassium, and sodium- 
potassium alloys do not attack zirconium 
at 600°C; if oxide is present in the liquid 
metal, an oxide coating soon forms on 
the zirconium. The resistance to attack 
by lead was good at 300°C, but limited 
at 600°C. Details are given of stress- 
rupture tests on zirconium and zirco- 
nium alloys in sodium at 540°C.—MA. 

7450 
6.3.20 

Induction-Melted Zirconium and Zir- 
conium Alloys. H. A. Sater, R. F. 
DICKERSON, AND E, L. Foster, Jr. Battelle 
Memorial Inst., Contract W-7405-eng-92, 
March 18, 1954, 38 pp. 

Two types of zirconium and_ three 
zirconium alloys have been induction 
melted and their properties determined. 
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Sponge zirconium, iodide zirconium ma. 
chine chips, Zircaloy 2, and zirconium 
alloys containing 2.5 and 5 wt. percent 
tin, respectively, were the specific ma. 
terials investigated. Melting and fabrica. 
tion techniques were studied, and data 
on hardness, electrical resistivity, corro. 
sion behavior in 400 degrees C steam 
and 200, 260, 290, 315, and 360 degrees 
C water, and drawability were accumy. 
lated. Of the materials tested, the iodide 
zirconium machine-chip metal was 
found to have the lowest electrical re- 
sistivity. at all temperatures and should 
be the most amenable to drawing opera- 
tions. Corrosion tests in water and steam 
indicated that Zircaloy 2 corroded at a 
slower rate than did the binary tin al- 
loys and that cold working improved the 
corrosion properties of all the induction- 
melted materials. The tensile strengths 
of the metal are higher than the 
strengths of corresponding arc-melted 
materials, and these higher strengths are 
in part explained by the presence of an 
iron-rich grain-boundary phase in the 
induction-melted stock —NSA. 8319 


6.3.20, 3.2.3 

An Investigation of Scaling of Zir. 
conium at Elevated Temperatures, 1), 
Quarterly Status Report No. 1, June 2 
to September 2, 1953. 2). Quarterly 
Status Report No. 2, September 2 to 
December 2, 1953. W. M. Batpwin, Jr, 
N. J. Garipottr AND E. B. Evans. Metals 
Research Lab., Case Inst. of Tech. 1). 
AECU-2676, September 20, 1953, 5 pp. 2). 
AECU 2763, December 17, 1953, 5 pp. 

1). The nature and cause of the high- 
temperature scaling and dimensional sta- 
bility of zirconium are being  investi- 
gated. The samples, sheared off from 
a cold-rolled strip, were swabbed in di- 
lute sulfuric acid and rinsed with water 
and acetone. They were suspended in 
vertical tube furnaces and the increase in 
weight was determined as a function of 
time. It appeared that the scale appearance 
and color was temperature-dependent. 
In the range from 800 to 950 degree C 
the weight vs. time curve rose sharply. 
The plot of the parabolic scaling con- 
stant vs the absolute temperature recip- 
rocal had a break between the high and 
low temperatures which was reflected in 
the appearance of the scales. 

2). The study of the high-temperature 
scaling behavior of the zirconium in air 
was continued and the construction and 
assembly of special equipment to study 
the scaling behavior of zirconium in 
oxygen, nitrogen and mixtures thereof 
at various temperatures was nearly com- 
pleted —NSA, 8313 


6.3.21, 3.2.3 

Surface Reaction Between Oxygen 
and Thorium. A. F. Gerps anp M. W 
Mattett. J. Electrochem. Soc., 101, 171- 
174 (1954) April. 

Rate of reaction of oxygen with arc- 
melted and rolled iodide thorium was 
found to obey parabolic rate law in 
temperature range of 850 to 1415 de- 
grees C at one atmosphere pressure. 
Diagram, graphs, table. 13 references— 
BTR, 8104 


63.21,338:3,; 58:3 

The Passivity of Thallium in Per- 
chloric Acid, Sodium Chloride, and 
Sodium Sulfate Solutions. (In German). 
Witttr MAcHu AND Ezzatr M. KHAIRY 
Werkstoffe u. Korrosion, 5, No. |. 11-17 
(1954) January. 

Experiments prove two different 
phases occur in passivity. Diagram, 
graphs, tables. 9 references.—BTR. 8168 
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AN EXAMPLE: Previously made of terne plate and hand- 
dipped after fabrication, this finished conductor pipe elbow 
is now produced direct from flat, galvanized stock in six 
operations, involving 180° interlocking bends, without coat- 


} 


ing failure. This effects substantial savings in manufacture. 


Photos courtesy of WHEELING STEEL CORP. 


Sheet metal users can now take full advantage of 
the superior qualities of zinc as a protective metal. 
Continuous line galvanizing — a major metallur- 
gical achievement — makes possible the production 
of a soft ductile sheet steel with an incomparably 
tight zinc coating that will neither crack, peel or 


flake off-even when subjected to the most severe 
forming operations. The combination of tight zinc 
coating and ductile steel base provided by the con- 
tinuous line process, has not only improved the 
quality of galvanized steel, but has also greatly 
widened its field of application. 


ST. JOSEPH LEAD COMPANY 


250 PARK AVENUE, NEW YORK 17, N.Y. 
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6.4 Non-Ferrous Metals and 
Alloys—tLight 


6.4.2, 3.7.2 

Studies on the Formation of Hetero- 
geneous Coarse Crystals in Chromium 
Containing Light Alloys. (In French). 
Jean Cuinetti. Metaux: Corrosion-Indus- 
tries, No. 344, 151-165 (1954) April. 

The presence of chromium improves 
the corrosion-resistance of aluminum- 
tin- tin-magnesium-copper alloys. At the 
same time, however, it favors formation 
of coarse isolated crystals which leads to 
a decrease in mechanical properties. The 
dimensions of the crystals can be as 
large as 1 to 2 mm. Origin and forma- 
tion of these coarse crystals in AX 5 GU 
and AZ 8 GU have been studied in the 
present report. The following factors 
contribute to the formation of coarse 
crystals derived from the binary: phase 
CrAl; in semi-continuously cast AZ 8 
GU parts: a.) the relatively poor solu- 
bility of chromium in these alloys, b.) 
high iron and manganese content and 
c.) prolonged keeping at temperatures 
only slightly above the liquidus which 
favors exaggerated crystal growth. For 
practical evaluation the conclusions are: 
I.) If the alloy contains no manganese 
and a small amount of iron the tendency 
to form primary crystals is reduced for 
alloys containing 0.2 percent chromium 
or less. This combination offers good 
resistance to stress corrosion. However, 
these alloys can only be produced from 
new metals. II.) For 0.3 to 0.4 percent 
manganese the chromium content must 
be kept under 0.15-0.16 percent. This 
solution allows the use of some scrap 
material. III.) Pronounced coarse-crys- 
tal formation is observed in alloys con- 
taining 0.5 to 0.6 percent manganese. In 
this case the chromium should not ex- 
ceed 0.12-0.13 percent. This combination 
should be avoided because it leads to a 
very poor alloy due to the presence of 
the insoluble (FeMn) Al, phase —ALL. 

8159 


6.4.2, 3.7.3 

The Control of Quality in the Hot 
and Cold Rolling of Aluminium and 
Aluminium Alloys, F. Kine anp A. N. 
Turner. J. Inst. Metals, 82, No. 7, 291- 
306 (1953-1954). 

The theoretical and practical implica- 
tions of the control of the UTS, bend- 
ing and pressing properties, corrosion- 
resistance and surface finish of aluminum 
alloy sheet and strip are considered in 
the first part of the paper. In the second 
part, the effect of each fabricating proc- 
ess on the properties mentioned is de- 
scribed and discussed and inspection 
methods are considered. (auth).—MA. 

8222 
6.4.2, 5.3.2, 4.6.5 

Static Corrosion of Aluminum Alloys 
at 350 Degree F and 480 Degree F in 
Distilled Water. P. O. Strom anp M. H. 
30YER. U. S. Atomic Energy Comm, Publ., 
(LRL-64), Oct., 1953, 10 pp. 

Static corrosion rates were measured 
for several commercial aluminum alloys 
(24S-T3, 61S-T6, 52S-O, Alclad 24S-T3 
and Alclad 75S-O) exposed to distilled 
water at temperatures of 350 and 480 
degrees F. High initial corrosion rates 
were observed which dropped off rap- 
idly to nearly constant penetration rates 
of less than 0.3 mil/year at 350 degrees 
F and about 1 to 3 mils/yr at 480 de- 


84a 


grees F. Alclad 24S, clad with pure alu- 
minum was the most resistant of the 
alloys tested. Tables, graphs, 11 refer- 
ences.—NSA. 8265 


6.4.2, 5.9.4 

The Behaviour of Pure Aluminium 
and Super-Pure Aluminium in Boiling 
Water. (In German). D. ALTENPOHL. 
Aluminium, 29, No. 9, 361-370 (1953) 
September. 

The surface of pure-aluminum or su- 
per-pure aluminum reacts with boiling 
water with the formation of a layer of 
boehmite (AlO;. H2O). This layer is 
colorless when distilled water is used 
but grey or black when formed in tap- 
water; the blackening is caused by alu- 
minum particles loosened from the sur- 
face by etching by the tap water and 
embedding themselves in the boehmite 
layer. The reaction proceeds rapidly in 
distilled water and the colorless boeh- 
mite-film achieves a thickness of about 
0.6# within 1 to 2 hours, After 2 to 4 
hours aging of the film occurs which 
transfers the layer into an acid resistant 
insoluble modification. After cooking for 
several days the boehmite layer shows 
a thickness of several uw. The dark col- 
ored film which first grows slowly and 
then more rapidly to attain a thickness 
of 2 to 4. 4, has the character of a cor- 
rosion product of rather loose structure 
and is easily soluble in acids. To avoid 
blackening of aluminum cooking-pans a 
colorless boehmite film is applied by one 
of the two processes described in the 
paper. This prevents corrosion when the 
the pans are used for boiling tap water. 


—ALL. 8383 


6.4.4, 3.8.3 

Passivation and Activation of Magne- 
sium in Alkali Solution. (In Russian). 
E. V. BAreLKo AND B. N. Kasanov. Dok- 
lady Akad. Nauk SSSR, 90, No. 6, 1059- 
1062 (1953) June 21. 

Determination of polarization curves 
for 99.95 percent magnesium with chem- 
ically pure potassium hydroxide in dis- 
tilled water. Also oscillographic investi- 
gation. Graphs, 6 references. —BNF, 8342 


6.4.4 

Organic Finish Preferred for Mag- 
nesium Bomb Bodies. Greorce W. Grupp. 
Org. Finishing, 14, No. 9, 22-23 (1953) 
September. 

Early in 1949 the U. S. Army became 
concerned about the corrosion of M-50 
type magnesium bomb bodies. Corro- 
sion cemented the bomb bodies to each 
other and resulted in pitting and flak- 
ing. An investigation carried out by 
Milton Raum, chief of the Materials 
Development Branch, Chemical Corps, 
Chemical and Radiological Laboratories, 
Army Chemical Center, Maryland, in- 
cluded the testing of lacquers, preserva- 
tive coatings, preservative paper wrap 
and zinc chromates, The surface pre- 
treatment of the 132 samples used in- 
cluded acid dipping, chemical pickling 
bath and mechanical buffing for the re- 
moval of grease, oil, wax, dirt and chips. 
Half of the samples were given a 20- 
months’ tropical storage test and the 
other half were given a 140 to 250 hour 
salt spray test. A summary of the re- 
sults is given in a table. The tests re- 
vealed that chemical or acid pretreat- 
ments are detrimental. Mechanical buff- 
ing, by wheel buffing or wire brush 
buffing was found to be the most effec- 
tive method of preparing the surface for 
coating after it had been cleaned in a 
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Stoddard solvent and rinsed in ace. 
tone. Nox-Rust paper wax wrap was 
found to be an_ effective protection 
against corrosion. Chemical so lutions, 
preventive coatings, clear lacquers and 
some organic coatings possessed some 
merit as corrosion retarders, The most 
satisfactory coating was zinc chromate 
with a dispersion type resin vehicle, 
overcoated with a clear lacquer.—ALL 
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6.4.4, 2.2.2, 2.2.7 

Corrosion of Commercial Magnesium 
Alloys. Frep M. Rertnuart. U. S. Na. 
tional Bureau of Standards, Report No 
2519, May, 1953, 27 1. 

Surface-treated and_ surface- treated 
plus painted specimens of thirty-eight 
commercial magnesium alloys were ex- 
posed to corrosion up to one vear in 
tidewater and up to two years in marine 
atmosphere. Samples included  extru- 
sions, annealed and hard-rolled sheets, 
hammer and press forgings an sand 
and die castings. Pretreatments iicluded 
chrome, acetic acid-chrome and _nitric- 
sulfuric acid pickling, and sand blasting. 
Chemical-conversion treatment~  con- 
forming to MIL-M-3171 include! Type 
II with and without magnesium sulfate 
in the bath and with or withom: prior 
hydrofluoric acid dip; Type I with and 
without magnesium sulfate; and Type 
III. Paint coatings included tw. coats 
of zinc chromate primer MII P-6889 
plus two coats of gray camouflage lac- 
quer MIL-L-6805. 

Based solely on the results 0: visual 
examinations, all surface treatmeiits per- 
formed essentially similarly, All surface 
treatments, however, served as good 
paint bases for at least 24 months in 
marine atmosphere. Paints in tidewater 
protected most alloys for 12 months but 
failed thereafter—PDA. 7975 


6.4.4, 3.7.2 

Magnesium Sand Casting Alloys Con- 
taining Thorium. K. E. Netson. Trans 
Am. Foundrymen’s Soc., 61, 315-326 
(1953). 

A study of magnesium sand-casting 
alloys containing 2-3% thorium plus 
0.7% zirconium and in one case 2.5% 
zinc. Information on grain size, high 
temperature properties, stress rupture 
tests, mechanical properties at room and 
elevated temperatures, creep limits and 
corrosion resistance. These alloys are 
stated to have higher creep resistance 
at elevated temperatures than magne- 
sium/rare-earth/zirconium. 

Similar article: The Properties of 
Sand-Cast Magnesium-Thorium-Zinc- 
Zirconium Alloys. K. E. Neisoy. / 
Metals (Trans. AIME), Section 2, 5, 
No. 11, 1493-1497 (1953) November. 

The effect of Th and Zn variations 
on the strength and 100-hr. creep char- 
acteristics of Mg-Th-Zn-Zr alloys was 
investigated. Optimum resistance [0 
creep at 343 to 371 C is attainab with- 
in a certain range of Th and Zn con- 
tents. This range does not coniorm (0 
that which develops maximum tensile 


properties —BNF., 7919 


6.6 Non-Metallic Materials 


6.6.5, 4.6.11 

Petrographic Investigation of Corre 
sion Processes of Cement. Yu. \). But 
ann K. G, Krut. Tsement, 19, No. 6, 16 
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21, (1953); J. Am. Ceram. Soc., 37, No. 5, 
g5 (1954) May. Y 

Petrographic analysis was used to de- 
termine effects of artificial sea water 
and 1% magnesium sulfate on clinker 
minerals with and _ without admixtures 
of basic and acid siliceous slags. In sea 
water, the destruction of Portland ce- 
ment is due primarily to the formation 
of magnesum hydroxide and then to 
CaSO.*2H:O and calcium hydrosulfo- 
aluminate, provided there is still some un- 
reacted 3CaO* ALO; from 3CaO* Al:Os 
4+ 3McSO, + nH.O = 3CaSOQ, + 2Al 
(OH): 3Mg(OH):. Only then is it pos- 
sible for C:A and gypsum to be linked and 
for calcium hydrosulfoaluminate to form. It 
is also possible to have additional destruc- 
tion (mechanical) because of the forma- 
tion and growth of sodium chloride 
crystals. In 1% magnesium sulfate, the 
destruction of the cement is caused chiefly 
by the formation of calcium hydrosul- 
foaluminate and partly by magnesium 
hydroxide or CaSO4*2H:O, Upon addi- 
tion of acid or basic slag, calcium hy- 
drosulfoaluminate was not observed in 
sea waicr or in 1% magnesium sulfate, 
except the case of a hydrated mix- 
ture of CsAF with basic slag and 1% 
magnesit!m sulfate. Upon the addition of 
basic slag, there is formed CaSO,*2H.O, 
and in some cases, when sea water is 
added, crystals of sodium chloride ap- 
pear. When acid slag is added, CaSOu* 
2H:0 does not always form; in some 
cases, j:iere were no new formations in 
connection with the corrosion but an 
accumulation of introduced aggressive 
salts in the form of magnesium sulfate. 
—INCO. 7945 


6.6.6 

Influence of the Wash from Bronze 
on the Weathering of Marble. D. W. 
KEssLER AND R. E. ANpERSON. U. S. Nat. 
ur. Stand., Building Materials and 
Structure Report No. 137, 1953, 11 pp. 
Obtainable from U, S. Government 
Printing Office, Washington 25, D. C. 
The weathering of marble is often af- 
fected by washing from rainwater which 
has previously washed over bronze or 
copper. Different marbles are affected to 
a different degree, some being almost 
unaffected, others stained green and/or 
brown and in the worst cases observed, 
the brown stains resulted in sugaring 
or cracking. —BNF. 8010 


6.6.4, 5.9.1 
Surface Protection of Magnesium Al- 
loys, Grorc Scuicuter. Metallurgie u. 
Giessereitech., 3, 25-34 (1953); Chem. 
Abst. 48, No. 8, 4408 (1954) April 25. 
Magnesium alloys should not be used 
without a protective coating. The differ- 
ent methods of surface protection are 
discussed: 1) chemical surface treatment 
with pickling methods; 2) autoclave 
treatment; 3) production of anodic coat- 
ings; +) electrodeposition of metals; 
3) Methods, equip- 
ment, and ingredients of baths are de- 
scribed. For short-time storage and 
transport 1) is sufficient (dichromate 
pickling }; 2) gives a good protection 
{it produces layers with high diaelectric 
strength). A really good protection from 
Corrosion, however, is obtained by lac- 
(lacquers of a nitrocellulose or 
basis should be used with a pre- 
emical or electrolytic treatment 


lacquer coatings. 
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to produce good adhesion). Titanium 
white or zinc chromate are suitable pig- 


ments for the priming coat—ALL, 
7969 


6.6.5, 6.6.8 

Some Properties and Applications of 
Synthetic Resin Cements. V. EvaANs. 
Chemistry & Industry, 1953, 504-509, 
May 23. 

Considers synthetic resin cements 
used in corrosion-resisting constructions. 
—BTR. 8322 


6.6.5, 8.5.1, 8.5.2 

Detection of Hot Spots on the Burn- 
ing Zone Shell of a Rotary Cement 
Kiln. D. A. Wapta. Ind. Chemist, 30, No. 
350, 125-126 (1954) March. 

A coating of tin solder or silver solder 
is applied, by tinning or spraying, to the 


111 


exterior of the furnace, in the form of a 
pattern of 1 ft, squares. Incipient hot 
spots cause the coating to run—BNF. 


8290 
6.6.7, 4.4.1, 4.4.6 
Nitrile Rubber for Oils and Solvents. 
J. P. McNAMEE. Chem. Eng., 61, No. 9, 
230-238 (even pages), (1954) Sept. 
Special-purpose nitrile synthetic rub- 
bers are discussed. Since the nitriles are 
more expensive and more difficult to 
fabricate than natural rubbers, their use 
is limited to service conditions which 
require exposure to oil and _ solvents. 
Chemical resistance of vulcanized nitriles 
follows the general pattern set by nat- 
ural rubber. Accompanying graphs serve 
as a guide in determining the suitability 
of this type of rubber for service condi- 
tions of particular interest to the reader. 


—INCO. 8220 
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6.6.5, 6.6.8 

Corrosion-Resistant Cements, V. 
Evans. Corrosion Prevention & Control, 
1, Nos. 5 & 7, 339-434, 425-427 (1954) 
July, Sept. 

Classification of cements, including 
the plasticized sulfur cements, mortar, 
latex, synthetic resin based cements and 
other synthetics, is considered. Practical 
applications of these cements are con- 
sidered for floors, channels and _ tanks. 


13 references.—INCO. 8062 


6.6.7, 5.4.3 

Natural Rubber, GR-S vs. Corrosion. 
J. P. McNamee. Chem. Eng., 61, No. 8, 
234-248 (even pages), (1954) August. 

Corrosion resistance and _ physical 
properties of natural rubber and type 
GR-S synthetic rubber are discussed. 
Uses in chemical processing for both 
soft and hard forms are many, and the 
use of rubber-lined steel is considered in 
particular. Resistance to various chem- 
icals is charted —INCO. 8204 


6.6.7, 5.4.7 

Stressed Rubber. A. H. WILtIs. Trans. 
Inst. Marine Engrs., 1953, October; J. 
Am. Soc. Naval Engrs., 66, No. 2, 504- 
515 (1954) May. 

Paper deals with rubber as a stress- 
carrying material. Rubber can be used 
to prevent the corroding and eroding 
action of sea water on metallic surfaces. 
A technique was evolved by which rub- 
ber sheeting of %-inch thickness can be 
bonded in large areas. Mechanical prop- 
erties, rubber in shear, flexible couplings, 
torsional vibration, instrument mount- 
ing, cutless bearing and conductive rub- 
ber are discussed, and practical examples 





are given. Illustrations—INCO. 8303 
6.6.8 
Polytetrafluoroethylene. Properties 


and Uses. L. W. Cornett. Mech. Eng., 75, 
883-886 (1953). 

Methods of fabrication, forms avail- 
able, electrical, chemical, physical and 
mechanical properties and applications 


are discussed.—RPI. 8314 
6.6.8 
The Durability of Plastics Under 


Post Office Conditions. A. D. W. 
Downes AND A. A. New. Plastics Prog- 
ress, 1953, 195-220. 

Paper presented at the Plastics Con- 
vention, Olympia, 1953. Describes typi- 
cal cases of failure of Post Office plastic 
equipment (mouldings, laminated sheet, 
cable coverings, etc.) including corrosion 
of metal insets by sulfuric acid produced 
by action of light on ebonite —BNF. 8353 


6.6.8, 8.8.1 
PVC and Polythene for Corrosion-Re- 
sistant Plant and Equipment. V. Evans. 
Paper before Symposium on Fabrication 
of PVC and Polythene, Coll. Tech., Bir- 
mingham, April 8, 1954. Corrosion Tech- 
nology, 1, No. 3, 73-76 (1954) May. 
Because of their corrosion resistance, 
PVC and polythene are used in the 
construction of plant and equipment 
ranging from beakers and valves to 
large gas-washing plants. Limitations of 
these materials are discussed and appli- 
cations to fabricated structures and 
equipment, linings, coatings and cements 
are described. Brief mention is made of 
other modern plastics.—INCO. 8099 


6.6.8, 5.4.3, 1.6 


Manual for Plastic Welding. Volume 
II. Polyethylene. G. Harm anp J. A. 
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NEUMANN. Book, 1954, 128 pp. Industrial 
Book Co., 1240 Ontario Street, Cleveland 
13, Ohio. 

This liberally illustrated book is de- 
signed for the person who wants to 
learn the technique of welding poly- 
ethylene materials of constructon, Open- 
ing chapters explain generally what plastics 
are and describe the principal char- 
acteristics of common plastics. The his- 
tory and development of polyethylene 
then are covered, with considerable at- 
tention to the material’s mechanical 
characteristics, advantages, limitations 
and the shapes, thicknesses and dimen- 
sions of the parts which may be made 
of it. 

Chapter IV gives a history of the 
welding of plastics, attributing discov- 
ery of the method to R. C. Reinhardt of 
Dow Chemical Company in 1937. Suc- 
ceeding chapters describe and illustrate 
welding equipment, explain details of 
the process in step-by-step fashion, de- 
scribe the types of welds suitable for 
polyethylene, lining of tanks, fabrica- 
tion of pipe lines and fittings and the 
scope of fabrications and industrial appli- 
cations of the material. The appendix in- 
cludes a table giving resistance of the 
materials to various concentrations and 
temperatures of corrodents. 


6.6.8, 5.4.8 

Polytrifluorochloroethylene for Cor- 
rosive Service. J. A. Jura. M. W. Kellogg 
Co. Chem. Eng., 61, No. 6, 272, 274, 276, 
278 (1954) June. 

Kel-F, a trifluorochloroethylene poly- 
mer is outstanding in its chemical re- 
sistance to corrosive agents such as 
fuming nitric acid, hydrofluoric acid, 
peroxides, mineral acids, alkalis and or- 
ganic solvents. It is produced in mold- 
ing powders, dispersions, oils, greases, 
and waxes. Its applications are gaskets, 
seals, containers, diaphragms, liners, fil- 
ters and coatings for corrosive and ther- 
mal service. A 5-8 mil thickness of film 
in chemical drum and pipe liners per- 
mits use of carbon steel instead of ex- 
pensive alloys. Tables of physical and 
mechanical properties of chemical re- 
sistance and stability to corrosive agents, 
illustrations.—INCO. 8216 





6.7 Duplex Materials 





6.7.2 

Bonding in Cermets (Ceramic-Metal 
Systems). L. S. WILLIAMS AND P. Mur- 
RAY. Metallurgia, 49, No. 295, 210-217 
(1954) May. 

The criterion for selecting promising 
cermet materials is the likely bonding 
behavior between the metal and the ceramic 
phase. The surface tension of the liquid 
metal is of primary importance, and 
authors have shown that by various 
methods it is possible to modify sur- 
face tensions so as to achieve wetting in 
systems involving refractory metals with 
high melting points—BNF. 8287 


6.7.2 

Cemented Carbides with High Resist- 
ance to Corrosion and Scaling. Part I: 
Corrosion-Resistant Cemented Carbides. 
Joser HINNUBER AND Otto RupiceER. Arch. 
Eisenhuttenw., 24, No. 5-6, 267-269 (1953). 

Development work on corrosion and 
Wear-resistant cemented carbides based 
on chromium carbide with nickel as a 
binder. Physical properties of known 
chromium carbides. Results of metal- 
lographic and X-ray studies conducted 
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to obtain basic data for the chromium 
carbide—nickel and the chromium car. 
bide—cobalt phase diagrams. Particy. 
lars on a chromium carbide + 12% nicke| 
composition, mechanical and_ physical 
properties, thermal expansion coefficient 
compared with that of steel. Results of 
authors’ corrosion tests in various acids, 
Suitability of new carbide for brazing 
onto steel and for hard facing of steel 
in the light of preliminary tests, Trans. 
lation available: Henry Brutcher, P, 0. 
Box 157, Altadena, Cal. 792} 


6.7.2::3:2:3 

Pressure Sintering of Zirconium Car. 
bide: Some Results of Preliminary Tests 
of the Resistance of Carbides to Oxida- 
tion. W. Wart, G. H. Cockett, AN» A, R. 
Hatt. Metaux: Corrosion-Industrics, 28, 
No. 333, 222-237 (1953). 

The construction and operation of 
presses designed for pressure sintering 
of carbides by 1) HF induction or 2) 
resistance heating are described. Values 
of apparent @, electrical resistivity and 
bending-rigidity for ZrC compacted and 
sintered at 1500, 1600, 1700 and 1900C 
are tabulated, together with the respec- 
tive loss of weight experienced by ZrC 
VC, TiC, TaC, CuG, NBC, and Bie 
when heated for %4-hour in a stream of 
air at 800C. Carbides of titanium, vana- 
dium, niobium and tantalum can be 
sintered by compacting in graphite mat- 
rices at 2000C; chromium carbides can 
be similarly sintered at 1350C. In order 
to obtain sintered carbides of low poros- 
ity, the powders used should lave a 
small grain-size. The maximum mechan- 
ical strength of sintered ZrC is of the 
order 20-24.1 kg./mm?’ and can be at- 
tained before sintering is complete if 
the degree of sintering is ascertained by 
measuring the electrical resistivity of 
the compact. CrsC: is resistant to oxida- 
tion up to 1000C at least; sintered TiC 
is characterized by a linear rate of oxi- 
dation at 900 and 1000C for a period of 
100 hours, but the rate is not sufficiently 
low for this carbide to find practical 
application. Sintered carbides of zirco- 
nium, vanadium, tantalum and _ niobium, 
of industrial purity, oxidize rapidly in 
dry air at 800C, 28 references.—MA. 

8021 


6.7.2, 5.4.2 

High-Temperature Protection of a 
Titanium Carbide Cermet. JoHn R. W1.- 
son. Bull. Amer. Ceram. Soc., 32, No. 11, 
375-376 (1953); Cf. U. S. Advisory 
Comm. Aeronaut. Tech. Note 2386, 1951. 

80:20 titanium carbide-cobalt cermet 
has satisfactory strength for gas-turbine 
applications but oxidizes appreciably 
after 10 hours service at 1600F (00C). 
A coating of 10:90 high-silica and baria 
frit-chromium improves the corrosion- 
resistance markedly, as well as the 
thermal-shock resistance. The coating 1s 
applied by dipping the cermet part im 
a slip and firing to 2200F (1200C). 
Coated specimens showed no apprecl- 
able loss in thickness after a 5()-hour 
test at 2200F. A graphical representa- 
tion of data indicates that a) uncoated 
specimens scale at an increasing rate 
with increasing temperature, w/iereas 
the rate for coated specimens 1s ap- 
proximately constant at  1700-2100F 
(925-1150C); and b) coated and un- 
coated specimens scale at about the 
same rate at 1650F. The coating has 
satisfactory high-temperature ductility, 


—MA. 7905 
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7.1 Engines, Bearings and 
Turbines 

RE ————————EE—————————E——E——=ee 


7,1, 8.9.2, 4.4.6 ; 

The Mechanism of Corrosive Wear 
in Passenger-Car Service. J. G. Ryan 
anp B. W. DeLonc. Paper before Am. 
Petroleum Inst., Div. Refining, 18th 
Mid-Year Mtg., Session on Lubricating 
Oils, N. Y.. May 14, 1953. Proc. API, 
33, Sect. 11I-Refining, 216-221 (1953). 

Operational and fuel factors involved 
in the gasoline engine-wear problem are 
considered. Chemical roughening of the 
rubbing surfaces, as a result of cor- 
rosive attack by acids has an adverse 
effect oi serious proportions on wear 
rate. Field tests showed that when mile- 
age was accumulated at the rate of 
5300 miles per month, wear was about 
4 times greater than in 1500-miles-per- 
month service. These results can be 
accounte’’ for on the basis of laboratory- 
engine sitidies on the influence of jacket- 
water temperature. Fuel sulfur content 
is one factor which affects ring wear. 
Motored-engine tests were conducted in 
which solfur dioxide and trioxide and 
water vapor were injected at various 
jacket temperatures. Results indicate 
that virtually all the corrosive wear 
caused by fuel sulfur can be accounted 
for by sulfurous rather than sulfuric 
acid attack. Sulfur dioxide had little ef- 
fect on wear unless conditions were 
favorable to water condensation. Illustra- 
tions, discussion, 8 references.—INCO. 

7965 

71 

Wear in Bearings. C. H. JuNcE. Cleve- 
land Graphite Bronze Co. Paper before 
\m. Soc. Testing Materials, Symp. on En- 
gine Lubrication, Ann, Mtg. 1953. ASTM 
Bull., No. 198, 64-69 (1954) May. 

Various types of wear, including 
fatigue scoring, wiping, seizure, corro- 
sion and erosion, encountered in sleeve 
bearings under many conditions of serv- 
ice are described. Methods of recogniz- 
ing different types of bearing failures, as 
well as corrective measures which can be 
employed to eliminate or reduce sleeve 
bearing troubles, are outlined. Examples 
of the various failures are illustrated. 
Microsections through corroded lead 
base Babbitt, copper-lead and leaded tin 
bronze are shown.—INCO. 8139 


71 

Metallurgical Aspects of High Temp- 
erature Steam and Gas Turbine Plants. 
J. M. Ropertson. Trans. North East 
Coast Inst. Engrs. Shipbuilders; 70; Nos. 
4, 5; 217-252, d93-d120 (1954) Feb., 
March, 
Importance of creep, fatigue, relax- 
ation, thermal stress, and corrosion re- 
sistance; heat treatment; high tempera- 
ture alloys (steels, Nimonic and other 
nickel alloys, cobalt alloys); welding; 
composition of various proprietary al- 
loys—BNF. 8386 


71 : 

The Kaplan Turbine — Design and 
Trends. |. Fiscy, Paper before Am. Soc. 
Mech, Engrs., Ann. Mtg., N. Y., Nov. 29- 
Dec. 4, 1953. Trans. ASME, 76, No. 5 
/03-773; disc., 773-774 (1954) July. 

Adjustable-blade propeller turbine, 
‘nown in the hydro-power industry as 
a Kaplan turbine, is discussed. Runner 


blades, usually of cast steel are pro- 


CORROSION ABSTRACTS 


tected from cavitation by weld overlay 
with 18-8 Type 308 coated weld rods, 
or by cladding with 18-8. Wicket gates 
are made of cast steel with longitudinal 
sealing edges of the gates protected 
against corrosion and pitting with stain- 
less steel. Main shaft is of forged steel. 


INCO. 8100 


7.1, 4.2.3, 4.3.3, 5.10 

Control of Combustion as a Means of 
Influencing Oil Ash Deposition in In- 
dustrial Gas Turbine Installations. (In 
German). P. T. Sulzer. Schweiz. Archiv 
angew. Wiss u. Tech., 20, No. 2, 33-41 
(1954) February. 

Attack of molten vanadium pentoxide 
on steel. In incomplete combustion 
carbon, sodium compounds and alkaline 
earth compounds tend to inhibit cor- 
rosion. An elaborate table gives physico- 
chemical data on the combustion prod- 
ucts of metal compounds often present 
in heavy oils (vanadium, sodium, 
calcium, magnesium, aluminum).—BNF. 


ae 


7.1, 4.3.3, 4.2.3, 5.8.2 

Corrosion Aspects of Bunker C Com- 
bustion in Gas Turbines. B. O. Buck- 
LAND AND C. M. GarpINer. Gen. Electric 
Co. Proc. Am. Power Conf., 15, 237-244 
(1953) March 25-27. 

30,000 hr. of Bunker C-burning gas 
turbine operation has shown that a 
corrosion problem exists when burning 
residual oil because the presence of 
slag-forming substances will very likely 
corrode the metallic parts. Timken- 
materials oxidize at temperatures above 
1500 degrees F so first-stage nozzles 
with 25% chromium-20% nickel alloy 
partitions were made. History of op- 
erating experience and laboratory and 
shop corrosion tests are briefly de- 
scribed. Most of the testing and re- 
search work was done on a 28% 
chromium alloy. Crucible tests indicate 
that vanadium pentoxide and sodium 
sulfate are the most corrosive agents 
found in appreciable quantities in any 
of the oil ashes examined. For inhibit- 
ing corrosion by vanadium pentoxide, 
calcium, magnesium, strontium, barium 
or nickel compounds all appear to be 
good. The fact that nickel serves as an 
inhibitor for vanadium corrosion is prob- 
ably consistent with the fact that prac- 
tically all high-nickel alloys had poor 
resistance to vanadium corrosion, It 
may be postulated that vanadium has a 
high affinity for nickel so when the 
latter is introduced as an additive it ties 
up with the vanadium and _ prevents 
further corrosion; whereas, when it is 
present in any alloy exposed to vanadium, 
in certain temperatures at least, the 
nickel is attacked. Sodium sulfate and 
vanadium pentoxide to some _ extent 
inhibit one another and a_ sodiurn- 
containing oil relatively free from 
vanadium will have a more corrosive 
ash than one containing the same of 
sodium and approximately three times 
as much by weight of vanadium as 
sodium. Table describing the character 
of ash is included, Illustrations, 5 ref- 
erences.—I NCO. 8355 


7.1, 4.4.6, 2.3.1 

A Broad Look at Engine-Oil Testing. 
G. H. S. Snyper, E. A. Martin, L. Ray- 
MOND AND J. F. Socotorsky. Paper before 
API, Div. Refining, 18th Mid-Year Mtg., 
Session on Lubricating Oils, N. Y., May 
14, 1953. Proc. Am. Petroleum Inst., 33, 
Sect. I]I-Refining, 184-201 (1953). 

Background and present state of 
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engine-oil testing are reviewed. Intro- 
duction of passenger-car engines equipped 
with hard-alloy (copper-lead, cadmium- 
silver, cadmium-nickel) bearings which 
were found to be susceptible to cor- 
rosion and failure under prolonged high- 
speed driving conditions stimulated the 
importance and growth of engine-oil- 
testing. Significant performance prop- 
erties of oils are discussed and the 
influence of engine design, operating con- 
ditions and fuel on oil performance are 
described. Field and laboratory results 
are compared and information on a 
Socony-Vacuum cyclic engine test is 
presented, Socony-Vacuum uses the 
Lauson LF engine tests (includes bear- 
ing-corrosion and detergency tests) as 
preliminary tests. Limitations of labora- 
tory tests are considered. Illustrations, 


tables, 16 references —INCO. 8193 


7.1, 4.4.7 


Engine Wear as Affected by Lubri- 
cant Composition, H. C. Moucey. Paper 
before Am. Soc. Testing Materials, Symp. 
on Engine Lubrication, Ann. Mtg., 1953. 
ASTM Bull., No. 198, 57-63; disc., 63-64 
(1954) May. 

Factors involved in corrosive wear are 
discussed and the theories developed as 
a result of lab tests have been verified 
in service tests in individual cars and in 
fleets in actual service on the road. Op- 
erating conditions in which corrosive 
wear may be serious are typical of stop- 
and-go and intermittent service. Corro- 
sive wear, engine wear as measured by 
oil consumption, importance of corro- 
sion-resistant oils, problem of testing for 
corrosion resistance, importance of high 
film strength or extreme pressure prop- 
erties, and additives, are covered. Tables, 
graphs and illustrations—INCO. 8169 


TA; Rae 


Piston Rings for Pipeline Engines. 
J. W. Pennincton. Koppers Co., Inc. 
Diesel Power, Sa, No. 6, 46-48 (1954) 
June. 

Factors to be considered in selection 
of piston rings. Chromium plated rings 
reduce wear on cylinder to one-half or 
less of the wear found with conventional 
ring. Chromium plating up to .030-in on 
the face has been applied to some large 
rings. If breakage is encountered the 
use of a high-strength material such as 
malleable iron or ductile iron may be 
indicated —INCO, 5 


TA, 532 

Surface Treatment of Light-Alloy 
Pistons. (In Italian). A. Pratt aNp F. 
SaccHt. Alluminio, 23, No. 2, 139-144 
(1954) March. 

The poblem of surface protection in 
light-metal pistons has been resolved for 
Otto four-stroke cycle engines by ap- 
plying protective coatings. Anodic oxi- 
dation has been almost completely 
abandoned in recent years. For normal 
protection tinning has been adopted. In 
Germany lead coating and graphitiza- 
tion are used for finishing light-metal 
pistons, In diesel motors neither tinning 
nor lead coating is acceptable because 
both tin and lead catalyze decomposition 
of the oil—ALL. 8251 


7.1, 6.2.1, 4.2.3,3.59 

Metals Used at High Temperatures. 
J. M. Rosertson. J. Birmingham Met. 
Soc., Golden Jubilee (1903-1953), Special 
Issue, 185-200 (1954) June. 

Review of materials used in steam and 
gas turbine plants (400-950 degree C), 
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properties required and methods of as- 
sessing them and reactions of materials 
with ash constituents (general notes on 
mechanism of vanadium pentoxide at- 
tack). Prospect of solving problem of 
ash corrosion by altering composition of 
heat-resisting alloys does not seem very 
promising. Critical chromium contents 
and temperature ranges in which they 
are operative and effective treatments 
and compositional adjustments to pro- 
duce maximum performance are dis- 
cussed. Compositions, properties (especially 
creep behavior) and fields of application 
are given of: steels derived from mild 
steel (hardenable ferritic steels with low 
or moderate resistance to oxidation); 
steels derived from stainless iron (hard- 
enable ferritic steels with good resistance 
to oxidation); non-hardenable ferritic 
steels with excellent resistance to oxida- 
tion; austenitic steels based on iron- 
chromium-nickel alloys; nickel-base alloys ; 
a.) intended primarily for oxidation- 
resistance and b.) alloys with good high- 
temperature properties; and cobalt-base 
alloys. Section on sigma phase and de- 
velopment of materials such as R.ex 467 
materials are included.—INCO. 8273 


7.1, 8.9.5, 3.5.3 

How to Reduce Diesel-Clyinder Liner 
Corrosion. F. J. McCioup. Marine Eng., 
59, No. 8, 50-51, 80 (1954) August. 

Study of Diesel-engine cylinder liners 
of ocean-going ships, troubled with cav- 
itation erosion, is reported. Causes are 
analyzed and preventive measures in- 
vestigated. Results show that reducing 
vibration, treating water with proper 
corrosion inhibitors, using more resistant 
liner material, and reducing opportu- 
nities for vacuum-cavity formation are 
important means of minimizing damage 
to liners. —INCO. 8145 


7.2 Valves, Pipes and Meters 


1.2 

Valves to Combat Corrosion. Chem. 
Eng., 61, No. 9, 198-204 (1954) Sept. 

Seventy-five questions and answers 
submitted to recent valve clinic spon- 
sored by the Cooper Alloy Foundry Co. 
covered selection of proper valve mate- 
rials for corrosive service. Properties of 
materials that will make them suitable 
for valve construction from a mechanical 
standpoint also are considered. Cast al- 
loys referred to, with their equivalent 
wrought types, include CF-8 (18-21% 
chromium, 8-11% nickel), CF-8M 18- 
21% chromium, 9-12% nickel, 2-3% 
molybdenum), CF-8C (18-21%  chro- 
mium, 9-12% nickel, niobium) and CN- 
7MCu (18-22% chromium, 21-31% nickel, 
molybdenum-copper). Illium, Hastelloy 
C, Monel and nickel are also reported 
for various corrosive services. Tables.— 
INCO. 8069 


7.2, 8.8.1, 5.11 

Selecting Gaskets to Limit Corrosion 
of Stainless Steel Bolted Joints in a 
Chemical Plant. E. V. KunKEL. Corro- 
ston, 10, No. 8, 260-266 (1954) August. 

Examples of corrosion of austenitic 
stainless steel joint surfaces attacked by 
liquid media penetrating gaskets are de- 
scribed. The author postulates liquids of 
high electrical conductivity containing 
W eak oxidizing and reducing agents are 
principally responsible for the pitting 
attack of the gasket bearing surfaces. 
Presence of chloride salts or organic 
chlorides in the gasketing material may 
contribute to stress corrosion cracking 
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of the joint surface. Graphite seems to 
have no major influence although in 
some cases it may tend to aggravate the 
attack. 

Corrosion is attributed to pools of 
liquid wicked through the gasket via 
fibers, as in gaskets with asbestos fiber 
fillers. Wicking by short fiber fillers is 
less than by long fibers. The small pools 
of liquid create active passive and/or 
oxygen concentration cells with the en- 
tire inside surface of equipment as ca- 
thodic areas, This imbalance tends to 
accelerate pitting. Control is achieved by 
using gasket materials without wicking 
constituents or which have continuous 
exterior surfaces of non-wicking mate- 
rial. Alteration of the process chemicals 
and application of a barrier coating be- 
tween the gasket and the bearing sur- 
face of the joint were considered as con- 
trol measures but not tested. Tests using 
37 gasket materials compressed in racks 
suspended in the process stream showed 
non-fibrous materials to be superior. 

Correct joint design is essential to re- 
duce crevices which permit process liquid 
to seep between the gasket and the 
bearing surface. The author recommends 
that all mating surfaces be machined, 
that design prevent bolt-load from de- 
forming gasket usrfaces and that build-up 
stainless steel mating surfaces on carbon 
steel joints be avoided. Examples of cor- 
rect and incorrect joints are shown. 
Testing gasket materials before use is 
recommended. 8024 


7.2, 8.10.3 

A Mile of Stainless Steel . . . Corro- 
sion-Resistant Pipe Installed in North- 
ern Mines. Canadian Metals, 17, No. 9, 
33-34 (1954) August. 

Welland Electric Steel Foundry Ltd. 
has fabricated over a mile of corrosion- 
resistant stainless steel pipe for installa- 
tion in several northern Canadian mines. 
Type 304 is rolled or formed to correct 
diameter, tack-welded and made up to 
various lengths after which flanges are 
tacked on. After passing pressure test, 
pipe is submerged in a hot nitric acid 
bath for passivating.—INCO. 8074 


7.2, 4.6.1 

Corrosion and Silting in Water Meters. 
P. Scanes. Instrument Engr., 1, 69-71 
(1953) October. 

Discusses meter design, effects of dif- 
ferent waters, materials of manufacture 
and interference from foreign matter. 
Photographs, diagrams.—BTR. 7880 


Tina 

Look Into Your Culverts. J. F. JoHn- 
son. Highway Mag., 44, 279 (1953) Dec. 

A number of culverts in West Vir- 
ginia were critically inspected. Aimost 
all those examined—including types gal- 
vanized, galvanized bituminous-coated 
and galvanized bituminous-coated with 
paved invert will greatly exceed the 
lives originally predicted. It is sug- 
gested that if the effluent carried has 
a pH value of from 6.0 to 8.0, plain 
galvanized pipe should last at least 50 
years; where the pH is 4.0 to 6.0 the 
bituminous-coated, paved invert type 
should have a similar life, If a low pH 
value is encountered, an 
bonded, full coated, paved-invert culvert 
should be used.—ZDA. 7954 


asbestos- 


72,74, 63.10 

Research on (Nickel Alloy) Exhaust 
Valves of Aeroplane Engines. FE. H. 
BUCKNALL AND F, A. BALi. Rev. Met., 


Vol. 11 


49, No. 4, 249-261, disc. 261 (1952), 
Aeroplane engine valves are subjecteq 
to severe stresses and to the action of 
very corrosive agents, such as doped 
octane, at temperatures appreciably 
above their nominal working tempera- 
ture at 600C. In England DTD 4op 
steel is usually used for valves and the 
crowns are faced with Brightray (80:2) 
nickel-chromium), Care is required to 
obtain a suitable facing and this is done 
with an oxyacetylene torch using a re. 
ducing flame and no flux. The effec 
of impurities picked up by the Brightray 
alloy and the nature and cause of de. 
fects occurring in service are discussed, 
The hardness of the DTD 49B stee] js 
slightly less than that of Brightray, but 
it loses its hardness rapidly above 600C 
whereas Brightray maintains its hard. 
ness to at least 700C, The usual creep 
tests could not be carried out owing to 
the difficulty in preparing suitable spec- 
imens but Brinell hardness tests were 
carried out with a special steel ball on 
disc-shaped faced and unfaced  speci- 
mens contained in a furnace and heated 
to 650 and 750C for 48 hours. These 
showed that the unfaced stee! speci- 
mens are much less resistant thin com- 
plete discs of Nimonic 75 and tend to 
be rather less resistant than Brightray- 
faced discs. There appear to be three 
methods of improving the facing alloys: 
1) modification of the nature and quan- 
tity of carbides to obtain a) a matrix 
less impoverished in chromium and 
hence more resistant to corrosion, and 
b) a higher proportion of hard constit- 
uents in the micro-structure; 2) modifi- 
cation of the solid-solution phase in the 
matrix by the use of addition elements 
that enter into solution in the nickel- 
chromium alloys; 3) a combination of 
these two, The use of niobium and ti- 
tanium for stabilizing the carbon were dis- 
appointing. Experiments on the effect of 
cobalt and tungsten as addition ele- 
ments were not proceeded with. owing 
to harmful effects of these elements in 
other respects.—MR., 7912 


7.3 Pumps, Compressors, 
Propellers and Impellers 


ia 

Oil Pump Design in the U.S.A. Re- 
port by O.E.E.C. Tech, Assistance Mis- 
sion No. 57. Fluid Handling, No. 43, 216- 
218 (1953) August. 

Discussion on refinery pump design 
and fabrication and impellers and other 
fittings with reference to materials 0! 
construction of pumps for refinery serv- 
ice, impellers, wearing rings and shaifts, 
shaft sleeves and packing glands. Mate- 
rials considered include cast iron and 
iron alloys, cast and forged steel, 46 
and 11-13% chromium stainless. steel, 
18-8, Monel, bronze, chromiur -nickel 
iron, carbon steel and case hardened 
steel —INCO. 8378 


733 

The Corosion-Metallurgical Aspects 
of Sucker Rods and Their Oil Well 
Service Performance. F. J. Rap anv R 
L. McGtasson. J. Petroleum Tec/inology, 
6, (Trans. Am. Inst. Mining Met. Engrs, 
199), 37-44 (1954) March. 

Mechanisms of corrosion and _ 
sion fatigue damages examined irom ¢@ 
fundamental electro-chemical viewpomt 
Relationships of sucker rod micr:-struc- 
tures to these damaging effecis. Dia 
grams, photographs, microgra}’lis. 
references.—BTR. 
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7.3 

Corrosion of Bronze Oil-Sealing 
Sleeves in Centrifugal Gas Compressors. 
Epwarp C. Greco, Corrosion, 10, No. 9, 
279-283 (1954) September. 

Pipe line dust was suspected as the 
reason for the frequent failure of phos- 
phor bronze oil-sealing sleeves in cen- 
trifugal gas compressors when analyses 
of oil from the sealing systems showed 
appreciable quantities of iron sulfide. 
This was picked up, along with iron 
oxide and silica, from pipeline dust cre- 
ated by the passage through the line of 
steel wirebrush scrapers. Corrosion 
product resulting from the attack by this 
dust cloeged up oil passages and caused 
failure the sleeves. 

Laboratory tests with oil from the 
seal oi] system were made with copper 
strips. | hese tests indicated the dusts 
picked «y by the oils were responsible 
for the yrrosion. 

Tests with both seal oil and scrubber 
oils ot ild steel, aluminum, Monel, In- 
conel and nickel showed these suffered 
no attack. A cellulose-type filter was 
substitu:ed for the previously used Ful- 
ler’s ei filter in the seal oil system 
and a 7 months’ observation was 
found ¢. be substantially more efficient 
than t Fuller’s earth. Meehanite oil 
seal rin s were substituted for the phos- 
phor bronze sleeves and the failures due 
to iron sulfides were eliminated. 8109 


7.3, 4.6.1 

Cast Monel Impeller. Vaterials & 
Methods, 39, No. 3, 114 (1954) March. 

Impeller, cast in S Monel by Inco, 
will be used to pump 120,000 gal, of sea 
water per min at a total discharge head 
of 10.5 ft. It was cast for a large chemi- 
cal company to maintain proper circula- 
tion of water in condensers for the tur- 
bine generator in connection with the 
extraction of magnesium and_ other 
chemicals from sea water. Alloy was se- 
lected withstand the corrosive and 
abrasive attack of the water. Illustrated. 
—INCO 8181 


7.4 Heat Exchangers 


7.4.2, 4.6.11 


The Resistance to Failure of Con- 
denser and Heat Exchanger Tubes in 
Marine Service. P. T. Gitperr. Trans. 
Inst. Marine Engrs., 66, 1-6; disc., 6-20 
(1954) January, 

[Types of corrosion causing failures. 
Development of resistant alloys. Table, 
photographs, micrograph. 25 references. 


—BTR 8114 


7.4.2, 4.2.3 


Design and Operation of High-Recov- 
ery Regenerative-Type Air Preheaters. 
Parts I & II. G. Brappon anv J. Watr- 
kus. Air Preheater Corp. Paper before 
\SME, Fall Mtg., Rochester, Oct. 5-7, 
1953. Trans. Am. Soc. Mech. Engrs., 76, 
No. 5, 697-712; disc. 712-714 (1954) July. 
Operation of high-recovery regenera- 
live-type air preheaters from the stand- 
point of removing deposits and con- 
trolling metal temperature is covered. 
Control f corrosion, therefore, requires 
contro] of the accumulation of deposits 
and the formation of moisture. Constit- 
ents stich as sulfur, vanadium, ash and 
moistur are recognized as basically re- 
Sponsibic for difficulties with deposits. 
pold-ta er heating elements, packed in 
askets convenient for handling are fab- 
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ricated from 18-gage corrosion-resistant 
low-alloy steel, Baskets are reversible 
so that the portion of elements thinned 
by corrosion can be turned away from 
the zone of corrosion and the unaffected 
portion exposed to it. Attention is being 
directed to coating the ductwork be- 
yond the preheater as protection against 
deterioration from corrosive conditions 
created by flue gases. Cement or ce- 
ramic has been considered, Graphs and 
diagrams.—I NCO. 7981 


7.4.2, 4.6.2 

Experimental Superheater for Steam 
at 2000 Psi and 1250°F.—Progress Re- 
port after 12,000 Hours of Operation. 
F. Eperce, F. G. Ery anp J. A. DILLON. 
3abcock & Wilcox Co. Trans. Am. Soc. 
Mech. Engrs., 76, No. 4, 665-675; disc. 
675-677 1954) May. 
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Progress report on a continuing test 
of superheater-tube materials, the ar- 
rangement and testing environment of 
which closely approach those of a prac- 
tical superheater installation, is given. 
Tube materials include AISI 304, 347, 
321, 316 and 318 stainless steels. Timken 
16-25-6, Armco 17Crl14NiCuMo and a 
new experimental superstrength alloy, 
Croloy 15-15N. High temperature cor- 
rosion behavior, microstructural changes 
and changes in mechanical properties of 
the various alloys are discussed. Tables, 
micrographs and graphs.—INCO. 8091 


7.4.2, 5.4.2 


Test of Ceramic-Coated Air Heater 
Tubes, J. P. GALLAGHER. Combustion, 25, 
No. 12, 61-62 (1954) June. 

Six months’ test under actual operat- 


“You could do it better with a corkscrew, Charley...” 


Yes, there are times when a corkscrew does it better. 
And one of those times, oddly enough, is when you’re 
looking for an anode core that won’t separate from the 
anode. That’s why so many corrosion engineers prefer 
Standard Magnesium’s VIBRA-PAK Anodes — the 
patented ‘spiral core really stays put! There are other 
good reasons for this preference, also. The magnesium 
itself, for example, is spectrographically analyzed to 
assure greater purity — that means more current per 
pound of magnesium. And, of course, there’s the best 
reason of all: VIBRA-PAK is the “ready-made” anode 
which comes to you already compacted and centered 
in backfill, ready to drop in the hole. 


STERCETT IVlagnesium 
4 Corporation | 


TULSA, OKLAHOMA 
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ing conditions proved that ceramic- 
coated steel tubes reduce operating 
costs and maintenance problems of air 
preheater tubes in power plants. Vitral- 
loy tubes were compared to plain steel 
tubes. No residue was apparent on the 
surfaces of the Vitralloy tubes after hot 
water immersion test. A continuous un- 
broken vitreous appearance was pre- 
sented except at the outer edge en- 
gaged inside the plain steel sleeve, due 
to initial corrosion in the unprotected 
sleeve wall.—INCO. 8063 


7.4.2, 5.4.8 
Topic of the Month. A Method of 
Protecting Heating Coils in Some Corro- 
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sive Solutions. G. G. ScHMUCK AND R. 
W. FiLournoy. Corrosion, 10, 231 (1954) 
Aug. 

Fluorocarbon plastic materials found 
useful in many corrosives at tempera- 
tures up to 400 degrees F. Heat trans- 
fer loss is insignificant. Photograph.— 


MR. 8361 


7.5 Containers 


7.5.2, 8.3.5, 6.4.2 

Preliminary Report on the Possible 
Use of Aluminum Cans for Fruit and 
Vegetables. W. B. Apam. Refrig. J. 
(Melbourne), 6, 32, 34-35 (1953) May; 
Chem. Absts., 47, No. 21, 11104 (1953) 
Nov. 10. 

Discussion of relative merits of alu- 
minum and tin-plate cans with the con- 
clusions that for vegetables aluminum 
has an advantage in not producing dark 
sulfur stains with vegetables such as 
peas and turnips and if lacquered (and 
preferably anodized) seems to give no 
more trouble from hydrogen swells than 
lacquered tin plate. For acid products 
such as fruits, aluminum is too readily 
corroded. Aluminum cans are lighter 
than tin plate but more readily damaged. 
Traces of aluminum or tin normally 
present in cans after processing were 
non-toxic. Products from the two types 
of cans showed little difference in color 
or flavor. Factors of cost and availability 
favor tin plate at present—ALL. 8323 


7.5.4, 5.2.2 

Badly Corroded Holder Lift Plates 
Speedily Restored by In-Service Re- 
pairs. M. C. McCatium. Gas, 30, No. 3, 
40-42 (1954) March. 

Rivet and plate deterioration and 
stress corrosion on holder lift plates 
necessitated a major repair job at Se- 
attle Gas Co. Metal and rubber patches 
were applied to stop the gas leaks. Prob- 
lem of preventing further corrosion was 
tackled. Since galvanic corrosion was 
suspected as the cause, the decision was 
made to install zinc plates for anodic 
protection.—I NCO. 8157 


7.5.5, 4.4.6, 5.8.2 

Internal Corrosion in Domestic Fuel 
Oil Tanks. R. WIELAND AND R. S. TreE- 
SEDER. Corrosion, 10, No. 11, 401-406 
(1954) November. 

Failure of domestic fuel oil tanks by 
perforation at the bottom as a result of 
internal corrosion has been a trouble- 
some problem of the oil industry. Field 
investigation indicated the primary cause 
of corrosion to be the presence of small 
amounts of water in the tanks but did 
not provide a satisfactory explanation 
for the rapid localized attack that would 
occur sporadically. Laboratory data are 
presented which show that very rapid 
penetration can result from localization 
of the rusting action of water if imper- 
fect coatings are present on the surface 
of the steel. Examples of such imperfect 
coatings are mill scale with breaks in 
the scale, thin sludge deposits and dirt 
collected on the bottom of the tank. 
There was no indication that the fuel oil 
was contributing any corrosion accele- 
rating acidic constituents. 

Addition of an alkaline sodium nitrite 
mixture to the individual tanks has been 
proved to be an effective means of pre- 
venting these corrosion failures. Sup- 
porting laboratory data are presented. 

8229 
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7.5.5, 4.6.6 

Prevention of Corrosion in Mineral. 
Oil Storage Tanks. (In German), H.R 
Foorner. Schweizer Archiv. fur angew, 
Wiss. u. Tech., 20, No. 3, 72-75 (1954) 
March. 

Preparation and coating of inside and 
outside of storage equipment.— MR. 809 


755; 52:1 
Cities Service Lays Gulf Coast Line. 
H. Netson. Oil Gas J., 53, No. 20, 212 
214, 219 (1954) September 20. ; 
Features of the new system include 
use of sloping tank bottoms, which per. 
mit pumping the tanks down to a low 
level when necessary to change from 
sour-crude to sweet-crude service, and 
also minimize corrosion. Bottom jg 
coated with mastic and supplemented 
with magnesium anodes. All outside sur- 
faces of floating roof are treated with 
zinc-base protective coating, while the 
surfaces of tank shells are painted white 
with an epoxy primer and two vinyl 
finish coats. Tank rests on a reinforced 
concrete ring padded with asphalt and 
felt. Undersides of tank bottom are pro- 
tected by a cathodic system.—INCO, 
8256 


7.5.5, 6.6.8, 4.6.6 

Corrosion-Resistant Plastic Tanks 
Have Great Strength. A. Grppon. Pipe 
Line Industry, 1, No. 3, 78-79 (1954) 
Sept. 

Plastic tanks are being used success- 
fully in areas where sour crude oil poses 
serious storage problems. Highly resist- 
ant to corrosion, they are being designed 
for oil leases, pipe line tank farms and 
for refineries and petrochemical installa- 
tions. Tanks made from the polyester 
resin resist action of hydrogen sulfide 
as well as most acids. Tables.—INCO 

8102 


7.6 Unit Process Equipment 


7.6.5, 8.3.6, 5.9.2, 5.9.3 

Descaling of Evaporator Heating 
Surfaces in Cane Sugar Factories. N. 0 
ScHmipt AND L. F. Wicorns. Ind. and 
Eng. Chem. 46, 867-870 (1954) May. 

Experiments on prevention and re- 
moval of scale by chemical and mechan- 
ical means. Tables, photograph. 3 refer- 
ences.—MR. 8280 


7.6.6 

Comparative Analysis of Digester 
Corrosion Measurements, A. UNGAR AND 
T. E. Caywoop. Tappi, 37, 177-190 (1954) 
May. 

Bulk of data supplied by alkaline pulp 
mills; analysis has concentrated on 
these. Tables, graphs, 15 references— 


BTR. 8246 


7.6.6 

Comparative Analysis of Digester 
Corrosion Measurements, TAI?! Di- 
gester Corrosion Subcommittee Summary 
Report No. 1. NICHOLAS SHOUMATOFF AND 
H. O. Teepte, TAPPI, 37, 166-171 (1954) 
April. 

Industry-wide study of corrosion ™ 
alkaline digesters by numerical analysis 
of over 37,000 wall thickness measure 
ments in 89 digesters in twelve <ifferent 
mills. Tables, graph. 12  references— 


BTR. 8274 


7.6.8 
Turbogrid Distillation Trays. R. 2 
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HERE’S WHY WE'RE PUTTING ALL OUR LINES UNDER 
CATHODIC PROTECTION WITH IMPRESSED CURRENT 





As the chart shows, one best way to virtual elimination of underground and 
underwater corrosion is impressed current cathodic protection using 
“National” Graphite Ground Anodes. It’s the ov/y kind of protection that tells 
you at a glance it’s working — and how hard it’s working — to protect 


your valuable investments. 


HERE’S WHY YOU SHOULD USE NATIONAL GRAPHITE ANODES 


CHOICE OF MATERIAL: “National” Anodes are avail- 
able from stock in two materials—NA Graphite, which 
gives maximum life under all service conditions; 
standard graphite, for dependable, long-life, under- 
ground service. 


CHOICE OF SIZE: “National” Anodes are stocked in 
two standard sizes — 3” dia. x 60” long and 4” dia. x 
80” long. Other sizes and shapes can be supplied. 


CHOICE OF LEADS: “National” Anodes are supplied 
with a choice of three types of cables — waterproof, 
oil-resistant waterproof or extra-strong waterproof. 
The standard anode-to-lead connection is the best 
available, capable of withstanding a 400-pound pull 
and sealed against moisture. 


TRADE-MARK 


CHOICE OF SHIPMENT: 3” x 60” anodes are shipped in 
crates of five, pallets of seventy-five or loose in carload 
lots. The five-piece anode crate is designed for easy 
carrying by two men. The anodes are fully protected 
by sturdy wooden slats, steel-banded, yet are available 
in seconds at the point of use. 


Decide on the sure, safe, economical method of 
cathodic protection. Then choose “‘National’’ Anodes 
to do the best job at the least overall cost. 


Write for Catalog Section $-6500 


The term ‘‘ National’’ is a registered trade-mark 
of Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 


A Division of Union Carbide and Carbon Corporation, 30 East 42nd Street, New York 17, N. Y. 
Sales Offices: Atlanta, Chicago, Dallas, Kansas City, Los Angeles, New York, Pittsburgh, 


SHIP HULLS Mth a4 


San Francisco ¢ Jn Canada: Union Carbide Canada Limited, Toronto 


PIPE LINES 
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Oxney. Shell Dev. Co. Paper before Am. 
Inst. Chem. Engrs., St. Louis Mtg. Chem. 
Eng., Progress, 50, No. 2, 57-64 (1954) 
Feb. 

Turbogrid trays, a new type of vapor- 
liquid contacting tray, were introduced 
to industry as a result of research on 
distillation equipment. They have ex- 
hibited less tendency toward fouling and 
corrosion than with bubble-cap trays 
and have been successfully fabricated 
from copper, Karbate, copper-nickel, or 
ceramic.—INCO. 8298 


7.6.9, 5.3.2, 5.11 

Potentialities of Stainless-Lined and 
Stainless-Clad Steels for Pressure Ves- 
sels. B. GorepHuts. Paper before 5th 
Symposium on Materials of Construction 
for the Chemical Industry (Clad Mate- 
rials), sponsored by Dutch Chemical Soc. 
and Royal Dutch Inst. Eng., Nov., 1953. 
Ingenieur, No. 16, 18, 20-22 (1954) ; 
Chem. Tech., No. 4-7, 25-32; disc., 32-33 
(1954). 

Data on 18/9 and 18/10 stabilized 
chromium-nickel types, 17/12/2.5 chro- 
mium-nickel-molybdenum, 25/20 chro- 
mium-nickel and 12.5 and 17 percent 
chromium steels. Notes on stress effects 
occurring due to differential expansion 
of stainless steel and carbon steel, for- 
mulae for calculation of extra stresses 
in plate material and in weld seams, 
particulars of method developed for cal- 
culation of wall thickness of pressure 
vessels in stainless-lined and_ stainless- 
clad steels and comments on data pub- 
lished in Trans. Am. Soc. Mech. Engrs., 
1952, relating to reactor in clad steel for 
catalytic cracking installation are given. 
mt RD: 8370 


REPRINT 


Cathodic Protection and Pipe Lines 


Mitigation of Corrosion on City Gas Dis- 
tribution Systems by A. D. Simpson, Jr. 


Final Report—Effect of Exposure to Soils 
on the properties of Asbestos-Cement 
Pipe by Melvin Romanoff and Irving 
A. Denison 


Paints and Coatings 


Gasoline Resistant Tank Coatings 
by W. W. Cranmer 


Tests, Properties of Corrosion Preventive 
Lubricants for Lead Sheathed Cables 
in underground Ducts—A Discussion 
by Howard S. Phelps and Frank Kahn 


Petroleum Production & Storage 


Corrosion in Condensate and in High 
Pressure Sweet Oil Wells by R. C. 
Buchan 


A Promising Spray-Applied Inhibitor of 
Internal Corrosion of Oil Ship Tanks 
by J. D. Sudbury, D. A. Shock and 
F. W. Mann 


Symposium on Internal Corrosion of 
Tankers. Part 3—Corrosion Control in 
Practice by A. B. Kurz 50 


Bacterial Corrosion of Offshore Struc- 
tures by J. A. Caldwell and M. L. Lytle .50 
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7.7 Electrical-Telephone and 
Radio 


tea 

Contact Phenomena in Sealed Con- 
tainers. R. H. GuMtey. Bell Telephone 
Labs. Bell Labs. Record, 32, No. 6, 226- 
230 (1954) June. 

Organic vapors seriously shorten the 
life of an eroding contact as shown by 
tests of relays in sealed containers. With 
heavy vapor contamination lead con- 
tacts are eroded to a large extent, the 
erosion taking the form of full area wear 
on the negative contact, leaving the 
positive virtually unaffected. Compared 
to lead, the net loss of contact metal of 
silver is very small. Illustrations, graphs. 
—INCO. 8090 
ad 

Factors Affecting the Choice of Fin- 
ish for Electrical Equipment. FE. C. J. 
MarsH. Electroplating; 7; Nos. 3 & 4; 
88-91, 132-135 (1954) March, April. 

A discussion on the factors influencing 
the choice of finish for electrical equip- 
ment, with emphasis on the need to 
avoid corrosion at the junctions of dis- 
similar metals. The contact potentials 
for a number of metals and alloys are 
listed, and a second table shows metal- 
to-metal combinations which have been 
found satisfactory in practice. The suit- 
ability of a number of metallic finishes, 
including zinc and cadmium, for the 
protection of electrical equipment is dis- 
cussed. Some examples from practice 
are given. 817 


V7 
Design and Construction of Needle 


% of articles 
published in 
Corrosion Control in Gas Lift Wells. II 


Evaluation of Inhibitors. By D. A. 


Shock and J. D. Sudbury 50 


Internal Corrosion in Domestic Fuel Oil 
Tanks by R. Wieland and R. S. 
Treseder , = 


Service Reports on Oilfield Plastic Pipe 
Oilfield Structural Plastics Test Data 


Economics 
The Cost of Corrosion to the United 
States by H. H. Uhlig 


Relation of Corrosion to Business Costs 
by Aaron Wachter 


Inhibitors 


Prevention of Corrosion in Cooling Water 
by R. C. Ulmer and J. W. Wood 


Dicyclohexylammonium Nitrite, a Vola- 
tile Corrosion Inhibitor for Corrosion 
Preventive Packaging by A. Wachter, 
T. Skei and N. Stillman 


Miscellaneous 


Resistance of Aluminum Alloys to Weath- 
ering by C. J. Walton, D. O. Sprowls 


Vol. 1 


Thermocouples. W. G. Raucu. Meta) 
Progress, 65, No. 3, 71-74 (1954) March 
Many difficulties in manipulation (ow. 
ing to bulk of standard two-wire ther. 
mocouples) are overcome in the needle 
type, in which an insulated wire as one 
component is inserted into a tube as the 
second component, the hot junction be. 
tween rod and tube being formed by 
welding. Size can be reduced to a mini. 
mum by using hypodermic needle tubing 
Design and assembly is described, with 
tests. for the following combinations: 
stainless steel-aluminum, stainless steel. 
copper, Kovar (54 percent iron-28 per- 
cent nickel-18 percent cobalt)-copper 
Kovar-Constantan, nickel-Constantan, 
nickel-copper, nickel-Chromel, copper. 
Constantan, Inconel-Constantan.—BNF. 
8267 


YY Pe 

Developments in Spot Welding. 
Metallurgia, 49, No. 295, 218-219 (1954) 
May. 

Thin, dissimilar metals representing 
opposite near-extremes in electrical con- 
ductivity are successfully welded in the 
assembly of a relay spring. The contact 
is of cadmium silver 0.025-inc!: thick 
and is spot welded to a nicke! silver 
spring only 0.010-inch thick. Another 
good example of the electronically con- 
trolled spot welder’s ability to weld dis- 
similar metals is the assembly o! a stud 
contact. The brass stud is nickei-plated 
and to it is welded a %-inch diameter 
0.025-inch thick platinum contact.— 
INCO. 8178 


Ved, oie 
Cadmium for Plating Connectors. |) 


CORROSION 


and J. A. Nock, Jr., and Resistance of 
Aluminum Alloys to Contaminated At 
mospheres by W. W. Binger, R. H. 
Wagner and R. H. Brown... 


Interpretation and Significance of Po- 
tentials of Metals in Aqueous Solu 
tions by Morris Cohen... 


Effect of Heat Treatment and Related 
Factors on the Corrosion Resistance 
and Mechanical Properties of the 
Straight-Chromium Stainless Steels by 
F. K. Bloom : 


Statistics—A Useful Tool for the Exam- 
ination of Corrosion Data by Chas. F. 
Lewis 


Laboratory Studies on the Pitting of 
Aluminum in Aggressive Waters by 
T. W. Wright and Hugh P. Godard 


Causes of Corrosion in Airplanes and 


Methods of Prevention by N. H 
Simpson 50 


50 


Salt Spray Testing Bibliography by Lor- 
raine Voight pees ; 


Why Metals Corrode by H. H. Uhlig 50 


Corrosion Control by Magic—lt’s Won- 
derful by H. H. Uhlig 50 


Remittances must accompany all orders for literature the aggregate cost of which is less than $5. Orders of value greater than $5 will be 
invoiced if requested. Add 65c per package to the prices given below for Book Post Registry to all addresses outside the United States, 
Canada and Mexico. Send orders and remittances to NACE, 1061 M&M Bldg., Houston 2, Texas. 
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May, 1955 


- Hupparp. Elec. World, 141, 47-50 
(1954) March 29. 

The results of four years’ research 
have shown cadmium and_hot-flowed 
electro-tin plate to be the most suitable 
materials for plating connectors used in 
aluminum-to-copper connections, The 
characteristics of cadmium plating and 
the performance of various plating ma- 
terials in numerous corrosion and physi- 
cal tests are described in detail—ZDA. 


8070 


7.7 

Lightweight Waveguides. P. A. AKIN. 
Wright-Patterson Air Force Base. Elec. 
Mfg., 53, No. 3, 112-117 (1954) March. 

Fabrication of stainless steel Type 302 
waveguides is described. Stainless steel 
is commercially available in a lightweight 
form and suitable for plating forming and 
welding operations. Silver is preferred 
over copper as a coating on the stainless 
because of superior electrical conduc- 
tivity and corrosion resistance. The sil- 
ver plate is preceded by a nickel plate. 


Illustrations —I NCO. 7985 


7.7 

The Behaviour of Metallic Contacts at 
Low Voltages in Adverse Environments. 
ALAN FAIRWEATHER. Proc. Inst. Elec. 
Engrs., Pt. 1, 100, 174-182 (1953) July. 

Behavior of a closed contact subjected 
to corrosion and closure processes for a 
corrode! contact, both with and without 
“wipe.” Theoretical basis for design and 
testing techniques. Diagrams.—MR. 8022 


T1o02, 8.2.2 

Pipe-Type Cable Corrosion Protec- 
tion Practices in the Utilities Industry. 
FraNK KAHN, Chairman. First Interim 
Report of Technical Unit Committee T-4B 
on Corrosion of Cable Sheaths: Compiled 
by Task Group T-4B-4 on Protection of 
Pipe-Type Cables. Corrosion, 10, No. 9, 
299-313 (1954) September. 

Data received in reply to a question- 
naire is compiled on the actual field 
practices of utilities operating pipe-type 
cables. The data cover more than 90 
percent of this type of cable in operation 
at the time the survey was made. The 
principal data are tabulated, giving re- 
ports by seventeen operators on field 
practices. The subjects covered include 
size and kind of pipe, coating materials, 
holiday testing, potential surveys, ca- 
thodic protection, coating resistance 
measurements, rates of coating resist- 
ance depreciation, bonding stray current 
measurements, shunts, surveys, voltages 
and magnitudes of cathodic protection 
currents and other information, 8214 


1.7 

Corrosion of Heating Electrodes in 
Molten Chloride Baths, H. R. Corson 
(Inco.). Paper before Electrochem. Soc., 
Montreal, Oct. 26-30, 1952. J. Electrochem. 
Soc., 100, No. 6, 257-264 (1953) June. 

Laboratory tests using Inconel elec- 
trodes and a sodium chloride, potassium 
chloride salt bath at 1500F showed pen- 
cilling to be an electrochemical phenome- 
non, controlled by a protective oxide film 
on the electrodes. Under conditions of 
film breakdown the electrodes dissolve 
during the anodic part of the a-c cycle. 
lhe metal ions formed plate back during 
the cathodic part of the cycle as a non- 
adherent powder which settles out. No 
pencilling occurred in fresh pure salt. 
In the presence of current the film dam- 
age in alkaline salt led to pencilling, 
which increased rapidly with current 
density, Pot composition had an effect on 
the rate of pencilling, particularly at 


CORROSION ABSTRACTS 


higher current densities; lowest rates 
were obtained in nickel pots. Three meth- 
ods of preventing pencilling involved the 
use of rectifiers to remove alkalinity, the 
use of oxidizing agents to maintain a 
protective film on the electrodes and the 
use of the low current density. ‘lables, 
graphs and four references.—I NCO. 7937 


7.8 Wires and Cables 
(non-electrical) 


7.8, 5.3.2 

Influence of Coating Quality on the 
Corrosion Resistance of Galvanized 
Steel Wires. (In French). JEAN HEREN- 
GUEL. Rev. met., 51, No. 1, 36-44 (1954) 
Jan. 

‘Lhe presence of high amounts of iron 
does not seem to have any: appreciable 
influence on the corrosion resistance, but 
it diminishes considerably the flexibility 
and adhesion of the coating. In general, 
the composition, as well as the uniform- 
ity of the coating layer are of much less 
importance than is its thickness (amount 
of zinc) in determining corrosion resist- 
ance, provided there has been no de- 
formation prior to the onset of corro- 
sion. he susceptibility of zinc coatings 
to plastic deformation depends on the 
total thickness, the iron content of the 
zinc layer, and the presence of an ex- 
terior layer of relatively low iron con- 
tent. 

Accelerated salt-fog tests showed that 
it is not possible to assess the quality of 
a zinc coating from the time of appear- 
ance of the first rust spot. For example, 
galvanized wires which showed some 
rust spots after two weeks were still in 
essentially the same condition at the end 
of fifteen months. Nevertheless, if the 
coating is mediocre, rust spots appear 
very quickly. There was satisfactory 
agreement between the percentage of 
surface rusted at the end of a certain 
exposure time and the thickness (g/dm’*) 
of the coating. Loss of breaking strength 
(generally a significant criterion for cor- 
rosion resistance) was of little value in 
these tests —PDA. 8185 


1.8, 5:82 

Australian Developments in Drawn- 
Galvanized Rope Wires. F. W. WELSH- 
MAN AND C, JAMES. Paper before Aus- 
tralian Inst. Metals, Symp. on Theory and 
Practice of Wire Drawing, Univ. Mel- 
bourne, November 13, 1953. Australasian 
Engr., 1954, 43-47, May 7. 

Preparation and properties of galvan- 
ized wires for ropes are described and 
effect of various methods of coating il- 
lustrated. Difficulties of cold-working 
zinc-coated wire are reviewed. Proper- 
ties of wire produced by the drawn-gal- 
vanized process show it to be superior, 
especially in bending-fatigue, to the 
finally-hot-dipped and bright-drawn 
wire. Tables, graphs.—INCO. 8236 


7.10 Other 


7.10, 1.2.5, 8.8.1 

The Bursting Disc: A Modern Safety 
Device. J. M. Pirie. Chem. Age, 69, 957- 
960 (1953) Nov. 7. 

Discs may be mounted in openings of 
ample size are not unduly heavy or ex- 
pensive and can be made from suitable 
metals to resist almost any corrosive con- 
dition and for use at elevated tempera- 
tures; typical applications. Precision 
made certified discs are available—BNF. 

8040 
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7.10, 8.4.2, 1.6 

Application of Automatic Ignition 
Systems to Commercial Gas Cooking 
Equipment. Am. Gas Assoc. Labs. Res. 
Bulletin No. 65, June, 1952, 72 pp. 


Results of studies of commercial gas 
appliance ignition problems and of fac- 
tors involved in the application of auto- 
matic ignition systems to such equipment, 
followed with experimental work to ob- 
tain data and develop information on 
automatic ignition systems with ther- 
mocouple elements when applied to 
commercial gas cooking equipment and 
subjected to operating temperature con- 
ditions considered representative of those 
encountered in the field. It appears that 
pilot burners made of low nickel content 
stainless steel would be more resistant to 
outage if used in territories where gas is 
free of unsaturated hydrocarbons or 
where cracking of the gas can be pre- 
vented by adequate protection from heat. 
There is a thermocouple element on the 
market which has a stainless steel shield 
covering the cold junction and part of the 
copper lead which helps protect them 
from elevated temperatures. Reference is 
made to platinum, iron, brass, copper, 
aluminum and chromel alumel and iron- 
Constantan thermocouples. Illustrations, 
27 references.—INCO. 7939 


7.10, 4.2.3 

How Can We Stop Stack Corrosion? 
Power, 98, No. 9, 134, 136, 200 (1954) 
Sept. 

A 15-yr.-old stack collapsed during 
removal for replacement. Checks showed 
the %-inch mild steel plates had thinned 
to 4g inch. Question concerned economy 
of removing the stack or leaving it in 
service until its own weight caused it to 
fall. Suggestions to eliminate or reduce 
corrosion include a steel stack of low 
chromium-copper alloy steel with a coat- 
ing or lining inside the stack, an insulat- 
ing lining, painting with a suitable tem- 
perature resistant paint, lining with 
gunite or another refractory, lining with 
magnesia, and use of a protective metal, 
such as zinc, lead, copper, nickel or tin 
or applying a protective paint. It was 
considered too hazardous to plant and 
personnel to wait until the stack fell.— 
INCO. 8393 


’ 


7.10, 6.2.3 
Steel Cartridge Cases. W. N. KING. 
Federal Cartridge Corp. Ordnance, 39, 
No. 205, 49-52, (1954) July-August. 
Fabrication of .45 caliber cartridge 
cases from low-carbon steel at Twin 
Cities Arsenal. Annealing, drawing, 
heading, trimming and plating proce- 
dures are discussed. Phosphate film and 
soap coating are used as drawing aids. 
Standard protective finish is zinc, elec- 
trically plated on the case, followed by 
a supplementary chromate treatment to 
give added rust resistance. To prevent 
splitting of cases when fired, the finished 
cases are stress-relief annealed —INCO. 
8266 


7.10, 6.2.5 

Corrosive Conditions Encountered by 
Edge Cutlery. C. N. Krncron. Corrosion 
Technology, 1, No. 7, 226-228 (1954) 
Sept. 

Use of plain carbon steel and 12-14 
percent chromium stainless steel for 
edge cutlery is discussed in connection 
with corrosion resistance. Moisture, im- 
mersion for long periods in water con- 
taining salts and chlorine and chlorides 
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are to be avoided. Chemicals or treat- 
ments which strengthen or toughen the 
surface oxide film may increase corro- 
sion resistance. Prompt cleaning of stain- 
less cutlery as described will give the 
steel a fair chance and eliminate many 
possible corrosive conditions —INCO. 

8118 
7.10, 6.3.10, 6.3.2 

Nickel-Cadmium Battery, Mech. Eng., 
76, 174-176 (1954) Feb. 

An easily maintained nickel-cadmium 
storage battery is described. It is claimed 
that the usual troubles due to shock, vi- 
bration, overchanging, reverse charging 
or short circuiting are not encountered. 
The battery uses an alkaline solution in- 
stead of acid and will operate under 
extremes of temperature as high as 165 
degrees F and as low as —65 degrees F. 
—ZDA. 8190 


7.20;'7.7 

Power Line Leaps James River. H. 
W. Furtonc. Eng. News-Record, 152, No. 
19, 32-33 (1954) May 13. 

Transmission lines cross James River 
3ridge on steel tripod-designed towers. 
Tower foundations consist of three steel 
H_ piles in tripod formation. Piles are 
capped with a concrete mat above low 
water level. Steel cylinders filled with 
reinforced concrete and treated bitu- 
mastic paint were placed around top of 
each steel pile to protect against sea 
water corrosion. Steel piles connected 
by circumferential stainless cables pro- 
tect towers in deep water from shipping. 
Towers in shallower water are protected 
by wood piles connected by stranded 
stainless cables. Illustrations and dia- 
gram of construction features.—I NCO. 

8097 
7.10, 8.9.3, 4.5.1. 2.2.6 

Electrical Measurements in the Selec- 
tion of Bolt Materials for Service 
Underground. W. J. SCHWERDTFEGER. 
Corrosion, 10, No. 10, 355-363 (1954) 
Oct.; J. Research National Bureau of 
Standards, 52, No. 5, 265-274 (1954) 
May. 

Electrical measurements made in the 
laboratory are useful in generally pre- 
dicting the relative behavior of bolt 
materials underground as pertaining to 
the corrosive effect of the soil. Some 
arbitrarily chosen low-alloy ferrous ma- 
terials are shown to be superior to plain 
cast iron or steel commonly used for 
the fabrication of bolts. The effect of 
exposure on the potentials of cast iron 
and galvanized iron as components of 
galvanic couples is described. 8390 


8. INDUSTRIES 
8.1 Group 1 


8.1.2, 6.3.6 

New Copper Roofs for U. S. Naval 
Academy. L. E. GicHNer. Sheet Metal 
Worker; 45; Nos. 8 & 9; 84-85, 125; 
92-94 (1954) May, June. 

Discussion of improper method of in- 
stallation of original roof which caused 
leakage. Each sheet of 20 oz. soft copper 
was firmly anchored with brass screws and 
horizontal seams of the pans between pans 
were soldered, seriously restricting ex- 
pansion and contraction. 100,000 Ib. of 
16-0z. copper was used on the new 
roofs. Felt paper and red building paper 
to act as a cushion, cleating of the cop- 
per pans, and liberal seam allowances 
are some of the features of installation 
that permit expansion and contraction. 
Ilustrations.—INCO. 8059 
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8.1.2, 6.4.2 

“Alu Palast”—Exit. Light Metals (Eng- 
land), 17, No. 190, 2 (1954) January. 
The “Alu Palast” a theatre constructed 
of aluminum during the period of the 
German trade fair at Hanover has now 
been scrapped. The principal aluminum 
alloy employed was of the group de- 
signed for aircraft, containing copper 
and magnesium, Condensation, arising 
from the high humidity occasioned in 
the building by the continued presence 
of large numbers of people, appears to 
have caused initial heavy corrosion on 
the interior surface of the building.— 
ALL. 8137 


8.1.4 

Sewage Treatment Plant Equipment. 
F. L. Froop. Water & Sewage Works, 
Part 2, 101, No. 5, R234-R235+ (1954) 
May. 

Sewage treatment equipment is dis- 
cussed in detail, Sprockets of the grit 
chambers and settling units are of alloy 
cast iron with 1-1.25% nickel and 0.45- 
0.65% chromium. Chains used in the 
settling units are fabricated of malleable 
iron such as Supermal, Promal of Z- 
metal. Sludge cake take-off plate used 
in vacuum filtration has a replaceable 
cutting edge of 18% chromium-8% 
nickel steel alloy. Some rabble arms on 
the combustion hearths are of 25% 
chromium-12% nickel, others of 12% 
chromium-12% nickel or Nercaloy. Dry- 
ing towers were initially lined with stain- 
less steel but were replaced with a ceramic 
material. 16 references.—INCO. 8065 


’ 


8.3 Group 3 


8.3.3 

Metals and the Dairy. G. H. BorHam. 
J. Soc. Dairy Technol. 6, 179-187 (1953); 
Chem. Abs., 48, 93 (1954) January 10. 

Weight losses in corrosion tests with 
mineral acids, lactic acid or ferric chlo- 
ride were much less from tin-nickel coat- 
ings than from pure tin or nickel coat- 
ings. Chromized titanium steel was 
completely resistant to boiling 1% lac- 
tic acid containing 1% sodium chloride 
and to 1% nitric acid, but was less re- 
sistant to boiling 2% phosphoric acid 
than was 18/8 stainless steel. Weight 
losses in tests with these acids and 
other stainless-steel alloys are given.— 
INCO. 8328 


8.4 Group 4 


8.4.3 


Research Pertaining to the Use of 
Chemicals in Petroleum Production. J. 
WapbeE WarkINs, H. N. DUNNING, AND 
C. J. Witueim. Producer’s Monthly, 17, 
14-21, 24 (1953) June. 

Discusses the research studies on drill- 
ing muds, well shooting, demulsification, 
corrosion, water conditioning, surface- 
active additives, water tracers and selec- 
tive plugging. Graphs, photographs, dia- 
grams, tables —BTR. 7950 


84.3,6:2.5, 1.22 

Performance of Stainless Steels in 
Petroleum Refinery Service. 1953, 44 pp. 
United States Steel, 525 William Penn 
Place, Pittsburgh 30, Pennsylvania. Gratis. 

Because of the combined effects of ob- 
solescence, high temperatures, pressures 
and highly corrosive agents used it is 
estimated present day refinery equipment 
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must be replaced every five years at a 
cost of about eight cents per day per bar. 
rels of capacity. This pamphlet collects 
from a large number of sources corrosion 
data based on actual refinery experience 
The subjects covered in the booklet 
which is in color, fully illustrated, with 
many tables and graphs include: general 
corrosion, which covers atmospheric, wet 
chemical and elevated temperatures; jn- 
tergranular corrosion, which covers car- 
bide precipitation, attack by molten 
metals and sulfur attack. 

Strength information is divided into 
short-time tensile, long-time creep and 
rupture properties; properties at atmos- 
pheric temperatures after exposure at 
elevated temperatures. 7959 


8.4.5 


The Homogeneous Reactor Experi- 
ment, S. E. BEALL AND C. E. Winters. 
Oak Ridge Nat. Lab. Chem. Eng. Prog- 
ress, 50, No. 5, 256-262 (1954) May. © 

Homogeneous Reactor Experiment—a 
nuclear pilot plant for the production of 
electricity with an aqueous solution of 
uranium as fuel—was operated by the 
Oak Ridge Laboratory over a two-year 
period. In the reactor fuel system, riuclear 
energy was released in the reactor core, 
which was a stainless steel sphere 18 
inches in diameter. As to chemical sta- 
bility and corrosion, the fuel and its 347 
stainless steel container were sufficiently 
rugged to withstand a protracted test pe- 
riod. More will be known now that the 
machine is being disassembled for exami- 
nation. Gross corrosion rate was followed 
by periodic analysis for nickel. Graphs, 
diagrams and tables.—INCO. 8005 


8.4.5, 7.2, 7.3 


Piping, Pumps and Valves for High 
Pressure Water Reactor Systems. A. 
Amoros!i. Argonne Nat. Lab. Paper before 
Am. Power Conf., Chicago, 1954. Heat- 
ing, Piping, Air Conditioning, 26, No. 5, 
140-144 (1954) May. 

Radioactivity problems of high pres- 
sure, water cooled nuclear plants and 
their effects on selection of materials and 
design of components are discussed. Ex- 
tensive tests were made in high tempera- 
ture water to determine the relative cor- 
rosion resistance of materials of interest. 
Table shows the relative corrosion resist- 
ance of various metals including alumi- 
num, chromium, cobalt, copper, copper- 
nickel, nickel and nickel alloys, steels and 
stainless steels and others in degassed 
water at 200, 400 and at 600F. Stainless 
steel shows no sign of intergranular at- 
tack in pure water. Most of the materials 
tested showed increased corrosion rates 
in oxygenated water, up to some concel- 
tration of oxygen, then a decreasing cor- 
rosion rate, Graphs.—INCO. 8011 


8.4.2 


25 Years of Progress in Gas Purifi- 
cation. N. C. UppeGRAFF AND R. M. REED 
Girdler Company. Petroleum Engr, 26, 
No. 10, C57-C58, C60-C63 (1954) Sept. 

Gerbitol process, employing amine s0- 
lutions to remove carbon dioxide and 
hydrogen sulfide from various industria! 
gases, is discussed. Corrosion of equip- 
ment has been a serious problem i 
some plants. Use of Gunite concrete 
linings plus the use of stoneware pack- 
ing has proved successful in overcoml- 
ing corrosion in reactivators. A ueous 
amine solutions were shown to e less 
corrosive than glycol-amine solutions. 
Reboilers have corroded in the same 
plants in which severe reactivator Cor 
rosion has occurred. Process corfo- 
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sion has appeared to be due to specific 
conditions of temperature and concen- 
trations of hydroben sulfide, carbon dioxide 
and amine occurring in certain parts of 
of the equipment. Flow diagram.—INCO. 

8239 


8.4.2, 8.4.3 

Hydrogen Sulfide Removal for $76 
Per Million Feet. R. A. Feacan, H. L. 
LAWLER AND M. H. RaAumes. Stanolind 
Oil & Gas Co. Paper before NGAA, Dallas, 
April 21-23, 1954. Oil Gas J., 52, No. 51, 
280+ (1954) April 26. 

Tentative conclusions one company 
has reached based on 4-5 years’ experi- 
ence operating five hydrogen  sulfide- 
removal units with aqueous monoethanol- 
amine are summarized. Corrosion was 
experienced primarily in the reactivator 
reboilers, reactivators, solution pumps, 
heat exchangers and related piping. Re- 
boiler life has ranged from two months 
to more than one year with the im- 
provement credited to changes in design 
and operating conditions. Carbon steel 
reboilers in other plants have lasted 
several years. One carbon steel reacti- 
vator tower was completely replaced, 
two others repaired and modified after 
bubble-cap trays were corroded away. 
Number of heat-exchanger bundles were 
repaired or replaced. Recommendations 
for controlling corrosion are listed. 
Nine references.—INCO. 8221 


8.4.2, 8.4.3 

Experience with Amine Units. R. A. 
FEAGAN, H. L. LAwWLerR anp M. H. 
RAHMES. Petroleum Refiner, 33, No. 6, 
167-168 (1954) June. 

Design and operating hints to cut 
corrosion and amine losses in amine gas 
treating plants. Some recommendations 
to reduce corrosion are avoiding use of 
dissimilar metals, redistilling amine and 
providing a suitable amine reclaimer, 
providing effective filter to remove iron 
sulfide corrosion products in the amine 
systems, and stress-relieving major equip- 
ment, 9 references.—INCO. 8200 


8.4.3 

Combating Corrosion Offshore. 
FRANK Dtat. Pure Oil Co. World Oil, 
138, No. 7, 206, 208, 210, 212 (1954) June. 

A report assembling and evaluating 
the various factors of corrosion preven- 
tion on offshore drilling and producing 
structures as experienced by operators 
to date. An outline for the zones of cor- 
rosion attack is presented. Maintenance, 
design for maintenance and initial pro- 
tection are factors considered in plan- 
ning corrosion protection program. A 
chart lists protective barriers, their ad- 
vantages and disadvantages and 
to which they are applicable. 
sheathing is included in the 


INCO. 


zones 
Monel 
chart.— 
8083 


8.4.3 

Production Highlights Along Gulf 
Coast. J. E. Kastrorv. World Oil, 138, 
No. 7, 122, 124, 126, 128, 133-134, 136, 
138 (1954) June. 

Four broad types of oil field corrosion 
in the Gulf Coast and methods of pro- 
tection are considered. Gas-condensate 
corrosion, due to formation of organic 
acid and carbon dioxide in the water 
condensing out of the gas, was miti- 
gated by plastic coatings, organic treat- 
ing compounds and neutralizing agents. 
Nickel alloy metals proved not com- 
pletely satisfactory. Sweet oil well cor- 
rosion, which occurs when water pro- 
duction is relatively high, was controlled 
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by plastic coatings and organic inhibi- 
tors. Water independent high-pressure 
corrosion, which is caused by formation 
of sulfuric acid by hydrolysis, has no ef- 
fective control as yet. Sour crude cor- 
rosion caused by hydrogen sulfide is 
mitigated by formaldehyde treatment 
and organic inhibitors. Surface corro- 
sion problems and practices such as 
coatings and cathodic protection are 
d:scussed.—I NCO. 8155 


8.4.3 

Offshore Drilling Platforms — Struc- 
tural Details, Wave Forces and Safety 
Precautions. C. E. Koropzey. Paper be- 
fore Soc. Naval Architects & Marine 
Engrs., New Orleans, April 23, 1954. 
Mariner; 1; Nos. 5 & 6; 24-26, 54-56; 
28-29, 38-39, 42-43 (1954) May, June. 

Platforms are of timber, steel and con- 
crete. A feature of one of the platforms 
described is that wall thickness of col- 
umn legs and bracing is 34-inch thick 
for corrosion allowance.—INCO. 8144 


8.4.3, 1.6, 2.2.1 

Permian Basin Fifth Biennial Corro- 
sion Tour. 61 pp., 1954. Permian Basin 
Section, National Association of Corro- 
sion Engineers. Available from John A. 
Knox, The Western Company, Midland, 
Texas. 

This publication is a narrative of the 
September 30, October 1 and 2, 1953, 
5th Biennial Corrosion Tour sponsored 
by NACE’s Permian Basin Section. It 
includes descriptions of the numerous 
exhibits of oil well production and stor- 
age equipment in and around Midland, 
Texas. Lhe equipment is described, the 
type of protection itemized and the de- 
gree of change from the last inspection 
is indicated. In some instances regis- 
trants had the opportunity to see the 
progress of corrosion or the advantage 
of corrosion control measures since 1951 
on the same equipment. 

Equipment inspected included asbes- 
tos cement, cement lined, inhibited, plas- 
tic coated and plastic pipe lines; refinery 
equipment, tanks with aluminum decks, 
ammonia treated, coal tar and _ plastic 
coated, concrete bottomed, galvanized, 
nickel plated bottomed and plastic bot- 
tomed tanks, plastic coated treaters, salt 
water disposal and water flood systems 
and the effect on wells of alloys, ca- 
thodic protection, inhibitors and plastic 
coating. 8123 


8.4.3, 3.2.2 

Metals in Oil Refining. I. H. Tuomas. 
Paper before Midland Metallurgical Soc., 
March 4, 1954. J. Birmingham Met. Soc., 
34, 51-70 (1954) June. 

Covers brittle fracture in steels, elec- 
trochemical corrosion, corrosion in re- 
finery processes, graphitization of cast 
iron (use of Ni-Resist), hydrogen blis- 
tering of steel at low temperatures, 
stress corrosion cracking, high tempera- 
ture problems (graphitization of steel, 
sulfur attack, naphthenic acid attack, 
carburization, hydrogen attack, creep- 
resisting steels), and low temperature 
construction materials (nickel steels and 
austenitic steels) —INCO. 8249 


8.4.3, 4.2.3 

Conditioning Engine Exhaust Gas for 
Injection Into Oil Reservoirs, J. N. 
Breston, R. C. NEAL, H. J. BOHNE AND 
J. C. WaterMAN. Producers Monthly, 17, 
72-82 (1953) April. 

Presents a comprehensive analysis of 
the corrosivity of combustion gases and 
the possible methods of preventing or 


ENGINEERS Vol. 1 


eliminating such properties. Diagrams 
graphs, photographs, tables. 12 refer. 
ences.—BTR, 8318 


8.4.3, 5.8.2 

Corrosion Control in Gas Lift Wells 
II. Evaluation of Inhibitors. D, 4 
Scuock AND J. D. Supsury. Corrosion, 10, 
No. 9, 289-294 (1954) Sept. 

Conditions in gas lift wells producing 
appreciable proportions of water are re- 
viewed, Principal corrodent is reported 
to be carbon dioxide and certain pe- 
culiarities of gas lift wells are enu- 
merated, Because of the importance of 
the ionic composition and chemical con- 
tent of produced waters, especially those 
of Gulf Coast wells, the scaling problem 
associated with these wells is an impor- 
tant consideration in devising inhibitiye 
practices. 

Because a current statistical analysis 
indicates about 4000 Gulf Coast vas lift 
wells probably are already corrosive and 
because it is expected that 16,000 ulti- 
mately will be corrosive the authors 
point out a potential corrosion damage 
of as much as $16,000,000 annually. 

Chemicals used to inhibit corrosion in 
these wells must have the faculty of 
penetrating the column of oil and water 
standing in the well. Laboratory experi- 
ments using a model gas lift well and 
actual produced fluids are described. 
Some currently available inhibitors have 
the disadvantage of forming insoluble 
salts with the calcium and magnesium 
ions and thus their use is precluded, 
Furthermore these compounds have not 
proved stable at reservoir temperatures. 

Arsenical inhibitors consisting of so- 
lutions of sodium arsenite and sodium 
polyphosphate which proved in tests to 
be an adequate inhibitor, subsequently 
were the cause of such difficulties, their 
use was abandoned generally. Continued 
tests in two wells indicated they could 
be used when properly diluted it treat- 
ment was continuous and batch fed. 
Arsenic precipitation was seen as a pos- 
sible bad effect but reversion of poly- 
phosphates was not encountered. Fur- 
ther there was some suspicion arsenic 
from these inhibitors resulted in_ the 
poisoning of the catlyst in a catalytic 
cracker, Subsequently it was learned the 
standard electrical desalting process ‘ef- 
fectively removes the arsenic. 

Investigations of organic polar com- 
pounds weighed with ethylene glycol 
resulted in the Continental Oil Com- 
pany developing its own inhibitors. One 
of these is being tested in a 7600-foot 
well. 8228 


8.4.3, 5.8.2 s 

High-Pressure-Gas Production in 
Louisiana. T. E. GrirFitH AND C. 0. 
Mitter. Paper before NGAA, Dallas, 
April 21, 1954. Oil Gas J., 52, No. 51, 22/- 
230 (1954) April 26. 

Deeper drilling and resulting 
pressure gas discoveries bring ad 
problems, one of them corrosion. Pitting 
has been measured as much as sg-inch 
deep in a 5-month period. Corrosion 
control equipment was installed to m- 
ject chemicals down the tubing to m- 
hibit corrosion of the tubing and _ protect 
christmas tree and surface faci!ities.— 


INCO. 8107 


igher- 
tional 


8.4.3, 5.8.2 ' 

Survey of Corrosion Control in Cali- 
fornia Pumping Wells. Frank | Davie 
AND Preston W. Hitt. Corrosion, 10, No. 
8, 248-251 (1954) August. 


This paper summarizes the results of 
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DRESSERTAPE’ 


FAST, EASY, SAFE TO APPLY 


Applied cold—by hand or simple portable tool 
—modern, pressure-sensitive Dressertape bonds 
securely to the pipe ... assures uniform pro- 
tection on top, sides and bottom. 


PROTECTS PIPE, JOINTS, FITTINGS 


Highly versatile, Dressertape is widely used for 
coating field-welded joints on all diameters of 
mill-wrapped pipe... for complete coating of 
pipe sections in yard or ditch... for repairing 
holidays and gaps in other types of coating. 
Readily conforming to the contours of small 
diameter fittings, narrow-width Dressertape is 
ideal for service line use. 


GIVES LASTING PROTECTION 
High dielectric Dressertape provides excellent 
electrical insulation ... also permanently pro- 
tects all underground piping against corrosion 
by soil chemicals, salt water, acids, alkalies 
and oil. 

For complete details, send for Dresser 
“Corrosion Control” catalog. 


*DRESSERTAPE is a trademark of Dresser Mfg. Division 


the modern protection 
against pipe corrosion! 


The Tapester Special, avail- 
able through Dresser, assures 
speedy, uniform coverage 
on small diameter pipe. 


Larger model Tapesters, also 
available through Dresser, spin 
Dressertape protection on pip- 
ing 2” in diameter and larger. 


Dressertape is available in 10 mil and 20 mil thicknesses, all widths 


DRESSER, Manuracrurine divisron 


Dresser Manufacturing Division, 89 Fisher Ave., Bradford, Pa. (One of the Dresser Industries). Warehouses: 1121 Rothwell 
St., Houston; 101 S. Airport Bivd., S. San Francisco. Sales offices also in: New York, Philadelphia, Chicago and Toronto. 
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corrosion control in a_ representative 
group of California wells. The data were 
furnished by the members of TP-1A 
Committee on Corrosion of Oil & Gas 
Well Equipment, California and were 
collected and correlated using hand-sort 
punch cards. Information obtained from 
17 fields and 14 companies covers some 
350 wells on which complete data were 
available. The wells vary from 1000 to 
8000 feet in pump depth and produce up 
to 1000 b/d gross. 

The survey indicates that the use of 
various inhibitors has so far resulted in 
an average of 50 percent reduction in 
pulling jobs. Material replacements are 
reduced by an even greater percentage. 


8079 


8.4.3, 7.6.5, 7.4.2, 6.6.11 

Redwood Steam Treaters Save Im- 
portant Money by Ending Scale-Re- 
moval Costs. R. W. H....Stanolind Oil 
& Gas Co. Oil Gas J., 53, No. 21, 69-70 
(1954) September 27. 

Redwood steam treaters have replaced 
conventional steel treaters in fields 
where corrosion and scaling are severe. 
In three years there was no expense at- 
tributable to corrosion and scaling in 13 
redwood steam treaters, whereas cost of 
corrosion and scale formation averaged 
$74 per month for each steel installation. 
Both Monel U-tube-type and cast iron 
coil-type heat exchangers are used in 
the redwood vessel. Illustrations.— 
INCO. 8124 


8.4.5, 4.7 

Materials Problems in Nuclear Power 
Reactors. H. H. Hausner. Sylvania 
Electric Products, Inc. Materials & Meth- 
ods, 40, No. 1, 84-86 (1954) July. 

Problems encountered in designing re- 
actors are discussed: mechanical be- 
havior at elevated temperatures, corro- 
sion behavior, heat transfer and thermal 
conduction, thermal shock behavior of 
metal-nonmetal combinations and radia- 
tion damage. Corrosion in a nuclear re- 
actor is connected with the type, tem- 
perature and pressure of the coolant and 
occurs between fuel cladding and coolant, 
between fuel metal and coolant due to 
imperfect cladding, between coolant and 
coolant transportation systems and _ be- 
tween coolant and heat exchanger. In- 
vestigations on corrosion resistance of 
various metals and alloys in liquid so- 
dium were made under static and dy- 
namic conditions. Pure iron, ferritic 
stainless steel (12-27 percent chromium) 
and austenitic stainless steel (18-8 and 
25-20 chromium-nickel) show excellent 
corrosion resistance up to high tempera- 
tures, whereas low-chromium steels and 
mild carbon steels show only poor cor- 
rosion resistance above 100 degrees F. 
Zirconium does not corrode in liquid 
sodium up to 1100 degrees F, but shows 
only limited resistance at 1470 degrees 
F. Fifteen references—INCO. 8117 


8.4.5, 3.4.10 

How Radiation Affects Important 
Materials. S. S. Jones. Gen. Elec. Rev., 
57, No. 4, 6-11 (1954) July. 

Various materials were tested for 
radiation damage, using Co” as the 
gamma-emitting isotope. Test method 
is described. Gamma radiation has no 
significant effect on metals other than 
heating effects, but gamma rays indi- 
rectly influence corrosion of metals. Sur- 
face films on metals may be damaged 
by direct radiation or indirectly. by cor- 
rosive chemicals produced by irradia- 
tion of the environment, Glass, polymers, 
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cellulose and its derivatives, and rubbers 
are affected by radiation. Polytetra- 
fluoroethelyene is noted for its outstand- 
ing resistance to corrosives, but under 
gamma radiation it loses its structural 
strength, becomes brittle, and falls apart. 
Polystyrene and aniline-formaldehyde 
polymer are among materials most re- 
sistant to radiation damage.—INCO. 
8215 


8.4.5, 8.8.1 

A Continuously Separating Breeder 
Blanket Using ThF,. E. T. Mites, R. H. 
Wiswa Lt, R. J. Heus anp L. P. Hatcu. 
Nucleonics, 12, No. 7, 26-29 (1954) July. 

Development of a breeding blanket 
that produces U™ from thorium by neu- 
tron capture and that incorporates the 
chemical processing necessary to sepa- 
rate U™ from thorium. In-pile reaction 
vessel is 1 inch nickel tube extending 
into reactor to point where neutrol flux 
is about 1 x 10%. Fluorine-helium mix- 
ture passes over ThF, sphere, leaves re- 
actor through small-bore nickel tubing 
heated uniformly to 200 degrees C to 
prevent adsorption of UFs, Regeneration 
cycle—hydrolysis of ThF, to oxide and 
reconversion to fluoride—produces an 
unprecedented corrosion problem. 
Blanket container would have to with- 
stand exposure to alternate atmospheres 
of fluoride and steam-hydrogen fluoride 
mixtures. Cycle regenerating ThF; de- 
stroys the fluoride film that protects metals 
from fluorine attack. A few metals form 
fluorides that are resistant to hydrolysis 
and are not attacked by hydrogen fluoride- 
water mixtures that hydrolyze ThF,. It 
would be possible to develop a material 
using magnesium fluoride in ceramic 
form or as a coating on a metal. Illus- 
trations —INCO. 8213 


8.5 Group 5 


8.5.3 

Chlorine Dioxide Bleaching. W. H. 
Rapson, Paper before Am, Pulp & Paper 
Mill Supts. Assoc., Montreal, June 21-23, 
1954. Paper Ind., 36, No. 6, 575-578 
(1954) Sept. 

Corrosion problem in chlorine dioxide 
plant is overcome by using  tile-lined 
towers, painted with a furane resin ce- 
ment, and plastic-lined or ceramic pip- 
ing. Chief problem is with the mixer. 
It has a relatively long life if made of 
Hastelloy C type alloys, but these alloys 
are expensive. Mixers made from 316 
stainless with very low carbon are being 
used, but they have a short life, usually 
between one and two years. 8 references. 


—INCO. 8310 


8.5.3 

Ammonia-Base Sulfite Pulping—A 
Staff - Industry Collaborative Report. 
W. © Hot, B.C. Ssara, J. HH. 
AND W. F. Hotzer. Crown Zellerbach 
Corp. Ind. & Eng. Chem., 46, No. 8, 1546- 
1557 (1954) August. 

Detailed description of ammonia pulp- 
ing process and equipment at the plant 
in Lebanon, Oregon. Ammonia is sub- 
stituted for conventional calcium to com- 
bine with sulfur during the burning 
operation. In the evaporation system, chan- 
nel switching of liquid and steam plates 
is employed for scale control (enough 
calcium from wood ash warrants this 
although ammonia base eliminates scale- 
forming materials from cooking chemi- 
cals) and all plate materials coming in 
contact with the liquor or vapor are of 
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Type 316 ELC or 317 ELC alloy stain. 
less steel. Ammonium - sulfite-bisulfite 
circulates through wood stave absorp. 
tion towers and is pumped through 
stainless steel heat exchanger. Mixture 
of ammonium lignin sulfonates and Sug- 
ars constitutes a valuable by-product 
made from liquor concentrate. In mak. 
ing these products, concentrated stock 
is pumped through a stainless steel, high 
pressure, triplex pump which discharges 
the liquor into an all stainless steel 
(Types 304 and 316) spray dryer. Flow 
sheets for the entire process and a table 
of North American mills using am. 
monia-base pulping are included. 18 ref. 
erences.—INCO. 8135 


8.5.3, 4.3.7 

Bleaching with Peroxides and the 
Use of Peroxide in Waste Paper Re. 
covery. Paper Ind., 36, No. 6, 584-588, 
596 (1954) Sept. 

Undissolved sodium peroxide can be 
handled in dry iron or steel equipment, 
but long exposure to humid atmospheres 
must be avoided. Stainless steel! is pre- 
ferred for handling sodium peroxide so- 
lutions. Concentrated hydrogen peroxide 
solutions can be stored in containers of 
99.6 percent aluminum which has been 
cleaned and pickled. Pipelines for con- 
veying hydrogen peroxide can be of 
commercial 3S aluminum piping. Where 
pumps are used, parts which come in 
contact with hydrogen peroxide must be 
stainless steel of 304, 347, or 316 types. 
Valves of similar stainless steel can be 
used for control. Tables and diagrams, 


—INCO. 8289 
8.7 Group 7 


8.7.1, 5.4.5 

Plastic Protection for Printing Blocks. 
Ind. Finishing, 6, No. 67, 423-424 (1954) 
January. 

Printers’ blocks, plates, electros, ster- 
eos, etc. have delicate surfaces liable to 
damage during the course of processing, 
handling and storage. The metals used 
for them such as zinc, copper and lead, 
can be easily etched and engraved and 
are therefore highly sensitive to the el- 
fects of air, oxidation and acid fumes. 
For the protection of block surfaces, 
Corrosion Ltd. have developed a plastic 
coating that is applied cold by brushing, 
dries rapidly and is easily removed— 


ZDA. 8148 


8.7.4 

Fabricating Stainless Photographic 
Equipment. Sheet Metal Worker, 45, No. 
7, 62-63, 117-118 (1954) April. 

Type 316 stainless, with molybdenum 
added to give extra protection against 
hypo, is used in the fabrication of sinks 
and photographic equipment. The ex 
haust fan housing of the dehydrator 1s 
of Type 430 since this section does not 
come in contact with hypo.—INCO. 828 
SN a 


8.8 Group 8 


8.8.1 

Epoxidation of Methyl Oleate with 
Hydrogen Peroxide. W. R. SCHMITZ AN? 
J. G. Wattace. Paper before Am. O! 
Chemists’ Soc., 27th Ann. Mtg., Chicago, 
Nov. 4-6, 1953. J. Am. Oil Chemists’ 50, 
31, No. 9, 363-365 (1954) September. | 

An important aspect of commercial 
epoxidation is the type of material re- 
quired for equipment, Preliminary tests 
indicate that several of the stainless 
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THEY KNOW HOW it pays to specify coatings, formulated with BAKELITE Resins 


Fas 
Ss 


s 
a 

ee. 
ei 


a 


naper-making equipment 


oe 


Coatings tor Impco bleach washers were made from BAKELITE 
Viny] Resins by Socony Paint Products Company, Metuchen, N. J. 


gets beforehand corrosion protection 


How did the new pulp and paper plant 
of Bowaters Southern Paper Corpora- 
tion, Calhoun, Tenn., make sure of min- 
imum maintenance for bleach washers 
and other equipment? 

They used coatings based on 
BakeLire Brand Vinyl Resins. 

The reason is well known. Wherever 
you find severe service conditions due 
to chemicals, gases, abrasion and other 
normally destructive agents, coatings 
made with BAKELITE Resins have dem- 
onstrated excellent durability and ex- 


tended service with minimum mainte- 
nance that means greater economy. 

Pulp and pa- 
per plants re- 
quire just that 
kind of coating service. You’re still 
money ahead when you specify coat- 
ings based on BAKELITE Resins, even 
when conditions aren’t so severe. Why 
not get the facts . . . by sending for 
names of suppliers and a free copy of 
our booklet “BAKELITE Resin Coatings 
for Industry.” Write Dept. GN-33. 


SPECIFY COATINGS 
. BASED ON 


BRanod 
Vinyl, Epoxy, Phenolic & Styrene 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation [a3 30 East 42nd Street, New York 17, N. ¥. 
The term Bake ite and the Trefoil Symbol are registered trade-marks of UCC 
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steels are quite satisfactory for corro- 
sion resistance and effect on reaction. 
Duplicate coupons of types 304, 316, 321, 
329, and 430 and one of 2S aluminum 
were suspended half-way in a solution 
containing glacial acetic acid, sulfuric 
acid, and hydrogen peroxide at 40-45 
degrees C. After 3 hrs., sodium acetate 
trihydrate was added to neutralize the 
sulfuric acid catalyst; then methyl ole- 
ate was added slowly. Epoxidation was 
conducted at 45 degrees C. 5 hours were 
required for each cycle of peracid for- 
mation and epoxidation. The metal 
coupons were weighed after each expo- 
sure to determine loss of weight, then 
exposed again to peracid formation and 
to epoxidation reaction. Analyses of 
products from each experiment showed 
that metals exerted no adverse effect on 
yield of epoxide. Mild steel (1020) was 
exposed separately to peracid formation, 
but coupons were attacked severely (4 
percent loss in weight) and caused rapid 
and exothermic decomposition of hy- 
drogen peroxide and peracetic acid. The 
2S Al coupon showed considerable etch- 
ing and staining while none of the stain- 
less steel coupons showed any visible 
change over the surface area. The cor- 
rosion rates, calculated on a continuous 
basis, are given in a table. 12 references. 


—INCO, 8257 


8.8.1 


Development of Processes for Pro- 
duction of Fused Tri-Calcium Phos- 
phate. J. C. BRosHEER AND T. P. HIGNETT. 
Tennessee Valley Authority Chem. Eng. 
Rept. No. 7, 1953, 85-86. 

Cooling pipes protecting furnace walls 
from damage by heat, were subjected to 
corrosion by fluorine and sulfur com- 
pounds. Pipes of mild steel and AISI 
Types 304 and 316 stainless steels lasted 
only a few weeks. Copper, Monel and 
brass were tested and found to have 
low corrosion rates. Monel was also 
used on the inner surface of a newer 
hearth section designed to avoid the dif- 
ficulties mentioned above.—INCO, 8332 


8.8.1, 4.3.3 


Interaction of Alkali Metals and 
Liquid Ammonia: Catalysis by Metals 
and Alloys. G. W. Watt, G. D. Barnett 
AND L. Vaska. Ind. & Eng. Chem., 46, 
No. 5, 1022-1024 (1954) May. 

Metals commonly used for construc- 
tion of process equipment catalyze the 
reaction between liquid ammonia and 
alkali metals to form hydrogen and the 
corresponding amides. Use of such solu- 
tions would be more attractive if other- 
wise suitable non-catalytic metals or al- 
loys could be found and the use of 
glass-lined equipment avoided. Rates of 
reaction between potassium and _ liquid 
ammonia and its boiling point were 
measured using metals, such as tanta- 
lum, titanium, nickel and platinum, and 
alloys, such as stainless steels, Hastel- 
loy, and Monel, as catalysts. Pure 
metals were the least active catalysts 
except for nickel. Alclad aluminum 
exhibited a low level of catalytic activity 
and vessels fabricated with this alloy 
and bearing a thin oxide film would 
probably be satisfactory containers for 
solutions of metals in ammonia. Graphs, 
tables and 11 references.—INCO. 8360 


8.8.1, 4.3.4, 4.3.5 


Recent Chemistry of Fluorine and Its 
Compounds, G. M. Dyson. Chem. Prod- 
ucts, 17, 133-138 (1954) April. 

Recognition that carbon 


100a 


electrodes 


and copper or nickel cells could replace 
noble-metal assembly of Moissan and 
lead to development of modern process 
of fluorine production in which elec- 
trolysis occurs at elevated temperature, 
using cells of mild steel with sheet steel 
cathodes and carbon anodes separated 
by an 8-mesh Monel metal screen. Ref- 
erence is made to use of cobalt trifluor- 
ide or difluoride in organic fluorination 
reactions instead of the use of free 
fluorine. Nickel moderately non-reactive 
to chlorine trifluoride becomes surface- 
coated, as also does mild steel. Nickel 
reactors are used in production of this 
material and steel cylinders used for 
storage. Chlorine trifluoride - hydrogen 
mixture is used in cutting and welding 
of copper.—INCO. 8217 


8.8.1, 4.6.2 


Corrosion Problems in Steam - Jet 
Vacuum Equipment. D. H. Jackson. 
Croll-Reynolds Co., Inc., Paper before 
AIChE, French Lick, Ind., Mtg. Chem. 
Eng. Progress, 49, No. 2, 102-104 (1953) 
February. 

Steam-operated vacuum ejectors which 
are more vulnerable to corrosion than 
other items of plant equipment are dis- 
cussed, Materials used in ejectors are: 
hard rubber, Haveg, Karbate, porcelain, 
Pyrex, stoneware, bronzes, chromium- 
plated cast iron, Duriron, Hastelloy al- 
loys A, B and C, Illium, tantalum, 
beryllium-copper, higher stainless steels 
in the metal field, Teflon and Synthane. 
Carbon is still the most reliable mate- 
rial for some applications. Impurities in 
raw materials, intermediate products or 
products of reaction in chemical process 
can accelerate corrosion or retard it. 
Photograph and diagrams.—INCO. 8199 


8.8.1, 7.2 


Valuable Intermediate: Ketene. K. A. 
Kose. Petro. Ref., 33, No. 8, 143-145 
(1954) August. 

Petrochemical process for production 
from isopropanol of ketene, an inter- 
mediate of acetic anhydride and acetate 
ester production, is described. In de- 
composing acetone by pyrolysis, it was 
found that undesirable reactions cat- 
alyzed by iron and nickel salts de- 
posited large amounts of carbon in the 
pyrolysis tubes. 18-8 was_ satisfactory 
for the pyrolysis tube if treated so as 
to form a carbide film to prevent con- 
tact of metal with acetone. An 18-8-1 
Ti stainless steel tube could be used if 
treated with a sulfur compound. Pyroly- 
sis tubes of 25-20 are used at Courtalds, 
Ltd. and small amounts of carbon di- 
sulfide are added to the acetone to pre- 
vent carbon deposits. Flow-sheets, 20 
references.—INCO. 8127 


8.8.3, 1.6, 5.3.4 


Handbook of Industrial Electroplat- 
ing. E. A. OLLARD AND E. B. SMITH. 
300k, Second revised edition, 1954, 366 
pp. Published for Metal Industry by 
[liffe & Sons, Ltd., London. 

A revised and enlarged version of the 
1947 edition. This book is essentially 
for the practical man; it gives much 
useful information regarding solutions, 
equipment, etc., and methods of choice, 
installation and control. There are 
several new sections giving guides to efflu- 
ent control, water treatment, safety pre- 
cautions, plating on aluminum, magne- 
sium and_ stainless steel, and plating 
shop costing and estimating. The list of 
tables has been extended to include sta- 
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bility of wetting agents, areas of B.A 
screws, and composition of various alu- 
minum alloys and the protective anq 
decorative value of the anodic film 
This last table should be very useful ¢, 
anodizers.—BNF. 8345 


8.8.3, 5.4.8 

The use of Unplasticised Polyvinyl 
Chloride In Electroplating Plants, L, \ 
Tuomas. Plating, 41, No. 3, 260-274 
(1954) March. 

Corrosion resistance to over 250 chemi. 
cals; properties compared with poly. 
ethylene and polyvinylidene clhioride: 
applications.—BNF. 8250 


8.8.5, 8.7.2 

Factors Influencing the Rusting of 
Precision Steel Parts During Manufac. 
turing Process (In Russian). V. y. 
SKORCHELLETTI AND V. E. Pisxkorsxr 
J. Applied Chem. (USSR) (Zhurnal Prik- 
ladnoi Khimii), 26, No. 7, 730-735 (1953) 
July. 

Influence of relative humidity, tem- 
perature and contact with air contain- 
ing sulfur dioxide on rate of rust spot 
generation was demonstrated by labora- 
tory experiments. Graphs.—BTR. 8263 


8.8.6, 8.3.5 

Corrosion and Tablet Machinery, K. 
A. MirTcHELL. Corrosion Techno'ogy, |, 
No, 5, 161-162 (1954) July. 

In the pharmaceuticals and co: fection- 
ery industries where tablet-making ma- 
chines are used, corrosion prevention is 
essential to ensure purity of the prod- 
ucts. Tablet machines are of stainless 
steels with some Monel and nickel-silver 
feed shoes being used. Die table is cov- 
ered by plastic plates. When ammonium 
chloride is used, special punch holders 
tipped with Stellite are employed, with 
dies and guide brushes also of Stellite. 
For a large number of pharmaceutical 
tablets, chromium-plated punches and 
dies are in use. Where the material 1s 
both corrosive and abrasive, tungsten 
carbide insert dies or Stellite dies are 
recommended.—I NCO, 


8.9 Group 9 


8.9.3, 5.2.1 

A Billion Feet for Southern Natural. 
F. CHAPMAN, Gas, 30, No. 5, 117-118+ 
(1954) May. 

New construction program of South- 
ern Natural Gas Co. involves 4000 miles 
of pipeline in the ground with 22 com- 
pressor stations. Fundamental consider- 
ation throughout the laying operation in 
the south Louisiana system was provi 
sion for adequate corrosion protection. 
Of particular importance are those lines 
laid in brackish and salty waters of the 
lower delta and open Gulf. Cathodic 
protection engineers were called in dur- 
ing the planning stages to inte¢ ate the 
protection program with construction 
Concrete coatings were used for pfo- 
tection of the enamel and wray of the 
pipelines. For their protection in flote 
tion canals, prefabricated anode strings 
totaling 400 Ib. each were laid—INCO 

8071 
8.9.3, 5.2.3, 5.4.10 

Experiences in Corrosion Control on 
a Products Pipeline. A. R. Mi RpISON 
Paper before NACE, Feb. 1954. 
Chem. Processing, 38, No. 8, 
(1954) July; Can. Metals, 17, N 
18 (1954) August. 


Cathodic protection of the arn 
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Products pipe line is described and 
technical aspects of construction, such 
as sampling of soil resistivity, current 
requirements and number and location 
of rectifiers, and operation of the sys- 
tem are shown. Author believes that the 
best solution in the long run is a pipe 
with a good coating, followed by a sys- 
tematic application of cathodic protec- 
tion. Sarnia pipe is coated with a layer 
of coal tar enamel onto which is wrapped 
a fibreglass cheesecloth-like mat for ten- 
sile strength. Layer of felt paper is then 
applied over the coating as protection 
against damage while the pipe is being 
laid —INCO. 8177 


8.9.4, 2.3.2 

Testing Tank Car Linings. J. Ropert 
SprauL. Corrosion, 10, No. 8, 243-247 
(1954) August. 

The corrosion problems associated 
with tank car shipments are different 
than those encountered with stationary 
tank storage, Additional corrosive con- 
ditions are introduced because of the 
frequent loading and unloading of the 
car. Another factor is that the unloading 
of cars often is not complete and when 
it is not on the return trip serious cor- 
rosion can occur. 

Conditions for the preferred use of 
protective coatings on the interior of 
the tank car are discussed along with 
life requirements. Corrosive factors such 
as dilution, aeration, liquid and vapor 
phase contact, presence of moisture, 
separation of phases and heat are dis- 
cussed, 

Long term tests would give the best 
estimate of the expected coating life, but 
frequently time requirements necessitate 
the use of short term accelerated 
studies. Various testing methods are 
discussed and an evaluation of their 
usefulness is given. In particular, a test- 
ing method incorporating partial im- 
mersion of a coated panel, aeration, hu- 
midity and heat is described and results 
given. Some data from actual tank car 
applications are presented. 8264 


8.9.5, 1.2.2, 4.4.6 

Control of Internal Corrosion of 
Tankers. W. B. Jupp anp C. J. LAmp. 
Paper before Am. Soc. Mech. Engrs., Ann. 
Nat. Petroleum-Mech. Eng. Conference, 
Houston, September, 1953. J. Am. Soc. 
Naval Engrs., 66, No. 1, 152-165 (1954) 
February. 

Corrosion in the cargo spaces of tank- 
ers depends upon the trade routes, the 
types of cargo carried and the fre- 
quency of ballasting and cleaning tanks. 
Vessels operating in fresh water show 
a low rate of corrosion. Vessels operat- 
ing in salt water develop bulkhead fail- 
ures in 6-8 years of clean trade. Data 
are based on the analysis of corrosion 
of 20 ships, some riveted, some welded, 
all operating in the Gulf-East coast 
trade and alternating between clean and 
dirty cargoes. Methods of corrosion 
control discussed are the mechanical ap- 
proach (coatings, design, materials) and 
the electrochemical approach (oxygen 
elimination, moisture elimination, chem- 
ical inhibitors and impressed potential). 
Studies indicate that use of dehumidifi- 
cation, chemical treatment and galvanic 
protection will permit a 25-50% _ in- 
crease in the life expectancy of a tanker. 
The cost involved, $10,000 per year on 
a 20-year basis, represents a saving of 


$40,000 yearly per tanker. Hard points 
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of high corrosion must be correcte 
early in the ship’s life, and salt wate 
cleanings must be reduced to a mini. 
mum if the savings expected from anf. 
corrosive materials, corrosion inhibitors 
etc. are to be achieved. 12 references, 8167 


8.9.5, 3.7.3, 3.5.8, 6.4.2 

Aspects of Welding Research jp 
British Merchant Shipbuilding. |. Brittle 
Fracture in Mild Steel and Residual 
Stresses. II. Welding Aluminum Alloys 
and Full Scale Structural Tests oy 
Welded and Riveted Ships. III. Tests 
on Structural Components, Fatigue 
Testing, Welding and Inspection and 
Comments on Structural Design. R, B 
SHEPHEARD, Shipbuilding and Shipping 
Record; 83; Nos. 8, 9 & 10; 247-25: 
280-282, 284; 309-312 (1954) Feb, 25, 
March 4, March 11; Abridged version 
in Welding & Metal Fabrication; 22. 
Nos. 1 & 2; 28-32, 69-76 (1954) January, 
February. E 

Lecture presented at the annual meeting 
of the American Welding Society, Cleve- 
land, Ohio. Part II is a review of research 
on difficulties in welding aluminum; arc 
characteristics; full-scale structural tests 
on welded and riveted ships. Part III 
deals mainly with mild and low-alloy 
steels BNF. 8275 


8.9.5, 5.2.1, 6.4.2 

Cathodic Protection (of Aluminum); 
Its Application to Ships and Establish- 
ments of the Royal Navy. J. 7. Crey- 
NELL. Chemistry and Industry, No. 8, 
204-209 (1954). 

Marine cathodic protection of alumi- 
num, which is being used increasingly 
for small ships’ hulls, is among the 
aspects discussed and illustrated, The 
potential giving protection to aluminum 
is in practice similar to that for steel 
and thus, with some exceptions, alumi- 
num-alloy underwater fittings on steel 
hulls could be used without undue cor- 
rosion risk if the steel is cathodically 
protected.—MA. 8073 


8.9.5, 6.4.2 

The Performance of Aluminum in 
Ships. D. C. G. Lees. Paper before Soc 
Chem. Ind., Glasgow Sec. & Corr. Group, 
Glasgow, March 5, 1954. Chemistry & 
Industry, No. 31, 949-955 (1954) July 31. 

The choice of appropriate aluminum 
materials and development of correct 
fitting and protection practices are re- 
viewed. Aluminum-magnesium alloys are 
used for plating and for rivets, while 
aluminum-silicon alloys are used for 
castings. Two examples of aluminum in 
marine service relate to boats with alu- 
minum hulls since this use was earlier 
established than application to the super- 
structure. Extruded sections and cut 
ends remained sharp even in the bilges 
where maximum corrosion is expected. 
Examples of corrosion caused by junc- 
tions of aluminum alloys with other ma 
terials include corrugated aluminum 
awnings on a tanker, aluminum-magne- 
sium sheathing over mahogany. hull of 4 
105-foot launch in tropical service, ap- 
plication of unsuitable antifouling paint 
on a motor-boat hull and corrosion of 
aluminum lifeboats caused by chafing 
of paint which let an alumin n-steel 
couple come into play. Practices out 
lined cover treatment of aluminum-steel 
joints, contacts between aluminium and 
copper alloys, painting, anti-fouling com 
positions and protective anodes. Sevel 
references.—INCO. 8125 
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Brance-Krachy non-conductive Casing eh le mete 
the best answer to your casing insulating problem. They 

: are constructed of a non-conductive material (a poly- 
eeting RCT eT Met Ce foolproofing carrier 
Cleve- ; to casing shorts. This material has a compression 
strength of 18,000 Ibs. per square inch. The B-K Insulator 
is so designed that the entire pipe Pit OL LL 


is compressive. 
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8275 S . : : “ad inserted between the carrier pipe and casing 
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while he B-K non-conductive Casing Insulator is custom-made to 
ed for meet your particular needs and designed to give you 
we te many years of trouble-free service . . . and at less cost! 


th alu- ee 
as You have a choice of colors, whatever your favorite is, 
super and a range of sizes to fit your requirements. 
ee We welcome the opportunity to serve you! 
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CORROSION—NATIONAL ASSOCIATION OF CORROSION ENGINEERS 


The Kontol drum beside this pump. 
ing well is visible evidence that the 
rods, tubing, pump and casing are 
safely protected against attack by 
corrosion. The green Kontol drum is 
also evidence that a Kontol corro- 
sion engineer is watching Kontol’s 
performance on this well — seeing 
that the proper amount is being cor- 
rectly applied; checking results to 
see that the desired protection is 
being attained. 


The green Kontol drums you see all 
over the oil fields are further evi- 
dence that Kontol corrosion inhibi- 
tors, plus Kontol service, combine 
to form an unbeatable corrosion- 
protection team. 


For complete information on Kontol 
corrosion preventives, just ask the 
Kontol or Tretolite service engineer 
in your area. 


TRETOLITE COMPANY 


A DIVISION OF PETROLITE CORPORATION 


369 Marshall Avenue, St. Louis 19, Missouri 
5515 Telegraph Road, Los Angeles 22, California 


Specialized Chemicals and 
Services for the Petroleum Industry 
DEMULSIFYING DESALTING CORROSION INHIBITING 
SCALE PREVENTING © PARAFFIN REMOVING WATER DE-OILING 


BACTERICIDES ° PRODUCTION STIMULATION ASPHALT ADDITIVES 
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Or: Type VA" dia. x 60 *Type A Duriron Anodes have cast integral 

Type 2" dia. x 60” monel inserts for joining end to end. All 
to other types have a recessed protected lead 
is Type 3” dia. x 60” connection with a 60” lead wire attached. 
all Write or call one of the following Duriron Anode Distributors: 
vi- 
bi- 
ine 
on- T Allen Cathodic Protection Company 

P.O. Box 73 

Harvey, Louisianz ; 
tol ee ee Harco Corporation 
h P.O. Box 7026 
. i Brance-Krachy Company, Inc. Cleveland 28. Ohio 
oer i 4411 Navigation Blvd. 


P.O. Box 1724 


Stuart Steel Protection Corporation 
Houston, Texas 


P.O. Box 33 
Kenilworth, New Jersey 
Cathodic Protection Service 
4601 Stanford St. 


Houston 6, Texas 


Electro Rust-Proofing Corporation 
Sales and Service Division 

P.O. Box 178 

Newark 1, New Jersey 
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THE DURIRON COMPANY, INC. 
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Dayton, Ohio 





Why Gamble $5 Million on a “cheaper” 
substitute for Tar Base Enamels? 


Even the best pipeline enamel you can buy repre- 
sents only a small fraction of your total pipeline 
investment. Yet, the quality and performance of the 
enamel will largely determine your yearly upkeep 
and maintenance costs .. . and correspondingly, 
the value of your investment for years to come. 
Tar Base Enamels have proved their superior 
ability to resist soil stress and water absorption— 
two principal reasons why “cheaper” substitutes 
fail and cause maintenance expenses to soar. Why 
take chances? Specify Pitt Chem Tar Base Enamels, 


PITT CHEM®TAR BASE ENAMELS 


Standard Grade Modified Grade 
Plasticized Grade Hotline 
Cold Applied Tar Base Coatings 


COAL CHEMICALS *¢ AGRICULTURAL CHEMICALS © FINE CHEMICALS * PROTECTIVE COATINGS © PLASTICIZERS * ACTIVATED CARBON * COKE ¢ CEMENT 


just as scores of leading pipeline companies do 
each year, and be sre of economical, longer-lasting 
protection. 

When you buy Pitt Chem, you buy assured pipe 
line protection with every drum, because Pitt Chem 
Tar Base Enamels are manufactured to published 
specifications by a basic producer. e Write today for 
further information or technical assistance. 
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